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MATHEMATICAL IEWEL, 

| Shewingthe making, and moſt excellent vic of aſinguler 
 Fnilrument ſo called: in that it performeth with wonderfull 

dextetitic, wharſocuer is to be done,cither by Quadrant, Ship, Circle, Cylinder, 

* Ring, Dyall, Horoſcope, Aſtrolabe,Sphere, Globe, or any ſuch like heretofore 


deuiſed : yea or by moſt Tables commonly extant : and thatgenerally 
to all places from Poleto Pole. 


The wvſe of which Jewel, is ſo aboundant and ample, that it lea- 
dethany man praftiſing thereon, the dire& pathway(from the firſt ſteppeto thelaſt) 
- throughthe whole Artes of Aſtronomy , Coſmogtaphy, Geography, Topography, 
| -. © Nanigation, Longitudes of Regions, Dyalling, Spherical triangles , Serting figures; and 
 briefely of whatſoenerconcerneth the Globe or Sphere: with great andincredible 
ſpeede, plainenefſe, facillitie, and pleaſure: 
The moſt part newly founde outby the Author, Congins and publiſhed forthe furtherance, as well of 
Gentlemen and others defirous of ſpeculative knowledge, and priuare praQtiſe : as alſo forthe ſurni- 
 - - thing of ſuch worthy mindes, Nauigators,and traueylers,that pretend long yoyages or new diſcoueries: 
a, Fi | By John Blagrane of Reading Gentleman and well willer to the Mathematickes, who hath cut allthe prints  —M 
| *\. - prpictures of the whole worke with his owne hands. 1585. <bal | 
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MARGARITA MATHEMATICA. .. ,- 


 eAſtronomis nobilſsimum, Geometris incundiſsimum,N auigantibus preſta| | 
" Ua6imam,Coſmographis commodiſsimum Philoſophis, Medicis, & aliquidſublime affeQtan- | 
. NE i tibus gratiſsimum,Tyronibulq; facilimum, C4, ed ec T0 
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Tothe RightHonorable Sir VVilliam C; ycill ric 


Baron ofBurleigh, Lord high Treſurer of Frig)ande, Maſter J her Maieſties 
- . _. Wards andLiueries, Knight of themoſthonorableorder ofthe 
A of her keighneſſe moſt honorable Priuic Cou nfel; 


Eing (Right Honorable) no eſe hen th. rſt of my deer inde full 

'P. EN he a js ze bets cho whole progenie 
2 andpirt e.prrather pier, fo chartably ex 

: | iniurjous vexation. equi- 
Ly erey meg iucnrandn erevy ag ney 
notorious, lewde 8: wicked praflifers againſt vs, who ſought Qzzag; #11= 
_- Orin, vsoutof wharſoeuer we poſſeſſed, ohprrkard. | 

DD moſh, of matter or cauſe: but onely preſmingandrruſting to the packing 
ion of the time; : 3nd of ouru 4 Ci al Goncke reid ck fence, lewerea 


4 


ls excmplil "A Grd cons How wickalh tee fuleawly @ ruafarreh ons &- 
1d! >a. upon ; what ſigiſler meanes they wrought her Maieſtic a title: howe cunningly or 
| n y they _ fed it agaitie from her Heighnefle for three ſcore and ten pounds of money, - 
n - | cl ompen ere gat How bp bx enemas, 


oradie Prager ied Turns utireaf tend. T heglory & pre 
| the Wond. The continuall remembrance whereof neuer ceaſing : 


with pred the Arts AL tending” 
« gr 6 _ , wherewith bitherto they: 
werall,onel 20 the learvedeſt ſortronts an cajic, 
p', lying wide open onto encrie_ ingenious "=— 
planentions,and noble commodities in time ſhall cofuc atud ſpring, yea _— 
jen from! CO coder men ahlemadernahewich "v4 Vl 
oy euc meatl re es erg 5 
wn rnhretaees 


= wh | & 23. . TRY bocl ertuleee ry rang ren | | "a 7 0 
bar prong wee nc maimphan orenlarge . And thus, as moſt bus +. 
\'dev/in duet; reddie inferuice,znd deylyin prajeryraco Almightic Godto be your Honours good > | S 
— SAR md: ITE ——— commaund, $7. ag 


- fob Blagrane, | 
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D—_ ouer every 


to the orld,for theſe 6.0r-7.yeares togithex in the behalfe of my friends, who weremonſtroully troubled 
*forno leffethen their whole liuings & poſſeſſions, whereinmy part alſo ſomwhatlay, by certainepromoo- 


|  . &eſuchdiabolicalprafiſes 
' - ef ourſhcceſſe.It isaworldto 


chroughaPillri which Lcannr hep 


The Autor the enrieous Reader. 


itt RET BT i ;Reader)to ſpeake of hebreuemertodes kainneſſe andfacUlitie, 

d \ & vr / whey he fewa{ paint alandthac with thevttermoſt, which I haue-in my 

Fe Pajtitle auouched,yea & to-be admired,that one onely-8.ſo ſinglean inſtrumentſhould 

p Gf: performe fo iefinitea. number of conduſiens, more then] thioke I ſhall eur baue 

ws timeto write,and thoſe no'baſe ſtuffe invented to'fill vp a volumeas.in other bookes 

»f 4 are mny thruſt in to ſmall purpoſe. Wherefore be nor ſparing of a little paines ar 

rſt ent  ynderſtand the particularities ofhe your /ewel thoughit ſeeme alittle harde, andaſſure 

your ſelfe being onceentred, that neuer inſtrument was moretaſic and pleakane : the 2. booke eſpecially 

the fetodp her | var wy 9rd 40 90 coeds hae Indexor Table 

inthe way. Neuergiue ouerat the firſtreading 
« Poly yee deſire hain > 0 ei yourin- , 


——_ of mineand Fopemaapry eo ara wr 7 pales rare 7h dy. cnd 
being brought ynto him very defule andeneerlined)though none I hqpe ſo great to alter the ſenſe | 


br the matter;which I could not helpe;by reaſon I haue bene wonderfully letted as is too towel knowne 


ring mares ar to terrie them moreaptly concealed knaues , who after that ſome 'of them had (as they = 
thought) filcht awayall our cuidenees.though'by the grezepronidence of God the chiefeſt wereſtrapgly 


'preſerued , then was there oo ſubritl, inditeR or-coerupt dealing to be imagined but they prafuiediit a« 


gainſtvs.For,ioyning with a famouslewde pertiſogger they gorby his meancs commiſſions out, and offi- 
.ces found vpon ftelthat pleaſure to entideche Queeneahareto a5 concealed lands', whereby they hadir 
'ynder' the broad ſale before we heard my inckling of it , andeameypon vs with a'writcof Intruſion, ro 
farcher which 4ion,and others after thar: rhey fell to ſuchyacking, ſhifting; ſuborning weeſting ſeducing 
& that ſo hardly followed ghar the world wasa: great whiles Aequidubium - 


ſpealedfal their wickod dribqcwkich bicauſeieworkd be bara gaſeywherein k 
vile people of like diſpoſition might ſee the whole comms wealth of villanoustrechery,There amit,togither 


* 'with theirnames: and ihe rather Idoit,forthat in conſciengel thinke hey wouldreioyce and glory to bee 


 inprintthoufſh for egregious knauerie, eucii like tharlewd fellow that ſer Diguaes et ek 19g, 
_ himalaſtingname. AS pecenc clip pager the boake of monuments igin pring aredic lo 


| rightly be ſaid, Qi al no an Hobs 
pawperes de lomine pellens ,who hindredmy trauailes;& hroughtme daylyout ofcowſe with wy deter- 


' minations: ſo thatcommonly at the ende ef cuery Termel was with Pevelope newly to beginagaine my | 
kg be remmag ds. 9 togither cauld ſcarce. intends 36 looke on bogke, by meanes whereofmy— 


pliabunges baingroubled an dypedy by whence efvey younger wha ement When TO 
TREegY coppy of ſome part of this work,T know] have hirſÞly wrirrgn ſome things therin,welneare _— 
the middle of Sith hits books, which to thizday being abouc7; yeares berweene.leiſ would never = 
allow my riper yeares fully to rranlace to my minde; you muſt wie alittlethe moreinduſtric tg 
vndetitand ic. Forfince onr's. yeares turmaile ir law ended; Ehaye bene ſoigready called away: Fihorhe | 
needfull affaires,and ſo much applied for meaſuring of land plating ſerutying and ſuch like,thareirac hath 
bene ſhorter witch me then before Beſides that I wasforcedtofTut al the prints my ſelſe tomy great paines 
ant oftime,thar hadit not bene forthe importundcie of fundeic Gent. my. friends who perceiued the | 
fioguler commoditie of the inſtrument ; that were defrons to; have me publiſh in ih hare (aſtive 
thould by ſome meanes haue ſer ir quite aſide. wonld either have had ſufficient time w. have finedit, and 
new written the coppie,or ſtaideieſtillin toy ſtudie, but being as it is, I muſt, requeſt enery-man, 50 rake in 
good part ſomepattof my ill hap, promiſing'to makeamends with alitcle mate diligence. in my-next fixe 


© bookesofthe /ewel,which1 purpoſe with as muchſpeedeas I can aftertheſeto publiſh. And thus wiſhing 


eny lclie preſentat A Ha my havtic good will farewcllthis 20.of Lanuzrie 1584. 


: % 


The 


Thee Aubour in bis own _ "*p 


p re man with his paige, May pick math apa, DOE 5 2, Foo4 
ruſticke ſoyle w b hearbeg and flowres an 
reficbe re Wery SR nd oe, 

Then why e Momus howrte, Qr cauill ag my quith 
To ſechym now ſend hoody heharh hagchrte ar will? 


_ . Orwhy, _—_— oxen hops, - | WL 


As wee pr — ces E: ares lll. Ne 


_* And would nor ler theſmall To encer a3 tþeir gate: | | : 
Orſtoupt | ro none but lowdtq ladgein Towers, - 7 | > 
Diſdaining couatrie cases. My courſe contrived bowres. - | 
No no,you neuerknew, That ere they .were:ſo flrange, DENY 1s 
| -Andidary vouche farm They never vill ſo chaunge. 
VVhy!? did not they attende Diogengs his wbbe? 
_ And meekly to him-band Yes vader. man a ſhrubbe? 
And were they not at hang. V'Vithowriay.on the Seas? 
VVith Orpheus on the lande Amid the . 
Letno man nowethen doubt Bur haply I may ſhow 
Such ſtuffe as late camevur, ogy» idid in Trmaaft grow. 
Though that my name be nozAmongthelearned rolde. | 
bd Gn Ere that m1 ,— 5 nparhþ 
"devs and whenee is he? 
Y, And now to ſcale the gkie? 
vhs dekaeyendey, ha VVhat titer tolde tim in? | 
_—_— denill That ere he dwelt therein, # 
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| Hereſolne the Invention, definition ant amt of the level and ef ehety 
Circle part and thing thereth contamed, * © 


u3 ' VVhar moued the Authour to his inuentiov of this eve and whence he obtainedir; 
b > Ofthe definition ot the 7evel and his principall partes. | ng 
Of the diuifion or two ſeuerall diſtiaRions ef this /ewell, . 
'T. 16 Of che diſpoſitions of the circles both in the mater,reet, 6c limb.for & firſt & chiefeft aBinAion of -aka 
ment. ' 
17 Thecrcles ſeruing thefirſt & chiefeſt diſtinRion knowen by the laſt chap. how to place het to the 
| lati.of yourcountrie,where it ſhall reſt fixed to all concluſions a fey excepred euen in maner of the globe 
F.. ſpeare with a farther expoſition of the lineaments of the exellſo placed. 
"bf the diſpoſitions of the circles both. in water,reere,&; limb forthe 2.diſtiotion of the Towel. | 
- 4 A farther declaration cocerning the 2.parr of thjs lewelfor the Zodiack, generall horiz,.& fixed Rarres 
| 20 Howy tochooſeout which ofthe go. horizons ſerueth to euery countrie. 
21 How the Zodiacke & fixed ſtarres riſe and ſeron the horizon now founde, 


"Thethsrd dbecs of che Mathematical ewel,containeth al the propoſit tions & conelu- j 
. fonsof all former writers, withdiners new additions. © 4 


0 H AP. 1. 
FOw by the feve/totake the altitude of the Sun, Moone,or any planet orſtarre abouerhe akin,” i, 
2 How to get orrather cxaminethe Suns greateſt declination and diſtance of the Tropickes and ther-' 
:: byalfo ro learne thelatirude of any countrey. 
; How by the Theorick on the backe of the lewellto getthe ſannes place or deg.in the Zodiack any day: 
4 Fer + ro TIT EINE! for euery day inthe yeare,and alſo the declination of cuery part i 
ei : 
$2. How to Ende the latitude or poles eleuation any day propoſed i in any place or countrey whatſoever. . * : 
6 How ro know what it is aclocke at any time the ſunne funing and in any region in the world. 
7 Thelatitude of any place! knawen how to gette the dechnation of the. Sunne, or any Starre , Planet or. 
.Comer by obſcruation. ©. | 
$ Howthelatitude or poles dlenation may be had in "any region by che ſtarres that neuer ſer. | 
9 'Thelat.knowen hoy co finde whac day ofthe moneth it is though it were loſt[as they fay by the Su 
ſhining at noone. 
20 To find the rightaſcenſion for any portion of the ecliprik, and what degree of the equinoGtiall doth. 


-coafcehd or riſe together with cuery degree ofthe ecpricke in a right ſpheare. | | 


31 Theſame morecompendiouſly by the reere. 

\ 22 VVhat pointef the eclij iris as well in the Geſt quadrant as in the reſt alſo that hath the TY 
difference ethearch ofthe ecliprick,& the arch ofthe EquinoRiall coaſcending with him. 

13 Ofthedifference of aſcenfions. _.... - 14. Theſame very, pore by the recre. 

15 Toknowtheoblique aſcenſions. 16 Of diſcenſions right and oblique. 

17 The longi.&lati. of any Rare propolddge know ehele right 


declinefram t n/dhape j + j vanes ſtarres in the.marer of the level. 
" The declination of fixed prop withtheirlatitude which neuer altereth, hovy to firide heir 
_—_— in the Zodiacke. '- 
ceof aſcenſion of any park: of the codiacke,or fixed ſarre moped or the oblique aſcen- 


vi to know what thelatitude of the countrieis. 
20 Tofindthe amplitude ofthe rifing'& ſetting of the Sunne or. ſtarres. 


21 Theamplitudeoftherifing of any knowen ſtarte giuen,or ofthe Sun with bis place in the Zodlcks: 


to know the latitude of thecountrie 
22” \Ppknowaberifeg gand 
23 
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ering ofthe Su & th emidurnl arch of the Sun & ſtares. 


diſtin&ion of the climates and parallels. 


or oblique aſcenſ. and how much they | 


e of the longeſt day of any countrie propoſed, how to ger the eleuarion of che wa there ; 


24 Toknowwhathourgof I oggor Mooneor any} et'or tar riſeth or Grerh 0n the horl : 
" To know what ſtarres blot eucry os whichare verticall. _ 
26 Otthe Coſmicall, Eliacall,and A fing and ICT Gethy of the ſtarres. 
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ny of the Sun abouethehori., every] as &rime of chey yere gaing 
les to any lati. for making of particuler dials, as llinders, ringes, 


33 How eh nates of any Rar aboue the horizon firing cloſe withia dares, thereby! to harne; 
to Loop the Alzrres in tae skie. 

34 YT Ark the ,mqriglen line, and the foure quarters of the world called cardines divers way, and 

fecal hr mday wo ndechearimuth ofthe Sunne or Narres b 

35. e meridian fo nde-the azimuth ofthe Sunne or ſKarres by 
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, 18 Theoblique aſcention giuen to findethe deg.of the fodiacke coaſtending. 


7 Ss. 
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Acomet, voknowen Rarre and latis 
3 PL Ee wet only ray afenſin anddeclination of any ſtarreto get hislobgitude & 
49 How to knowe the quantcie of heangles which the ecipticke makech yh the meridian arany mo- 


ment. 
4» Todotheſame anather way.. | IE 
42 Howeto findeche Horofcope called the afezadent at any time appointed, 
43 — ro prep po _ -, dom ater, 
1 2 houſes,and what acirde of poſition 
45 To finde the circle ot poſition according to 7ob: Regiowonranus and (ampanes of any Pointpropoſed, and 
how much the pole is elevared a boue any ſuch circle. 
46 Ofthe other eight houſes accordingto Siem ged hor ho to ſer a figure. 
47 Ofthe other eight houſes accordingro Campanus 
. 8 Toknowin what houle any ſtarxe is at any inſtant,an: ro placethe chiefe ſtarrezin the 12. houſes. 
49 Ofdiredtion > Whaedire&ion kin akon, 'meanes it isperfourmed. 
go Ofconuerſe or euerſe direion or 
51 How farre orinto _ of the * e dimiſgion — dire&ion ſhall rome any yeere- : 
2 Tofind whatd theeclipri p occupieth any citcle 0 poſition at any time. 
; 3 R know chequantii ofthe angleof the inclination of the Eclipticketoo the horizon at any degres | 
of the eclipricke. - 
54 How to finde thealtitude of the Sun or any point of the ecliptickeaboue the horizon atany. time 0- 
therwiſe then hath yet been ſhewed; 
55 To finde whar the dedde of ahicade makerh with the eclipricke at any point thereof aligned. 
56 How tofindethe parallaxi: or dinerfitie of fight of the Moone in the circle of altitude. | 
57 Fiat finde the Phrallexerof the Moone or any other planee A a ELIE: 
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58 Howtofindewhen the eclipſe of the Sunne thall bee. 


59 Another manerto finde ourthe Parallance in longitude and latitude abyellin the 'Sun, as the Mvone, 
6d To finde the latitude of the Moone: * 
61: How much of the Senne ſhalt bodarkened. | | 
62 How long the eclipſe of the Ap hall endure. 
63 Ofthe eclipſe of the Moone,the greatnelſe and duration of the ſame. | 
64 Howto get the perallaric of the Moone aut of the heauens ar any houre propoſed the latirude knoyen 

wich the longitude and latitude of the Moone. 
65 To knowe the greateſt or horizontal Parallaxir of the Moone when ſhee is to be ſeene. 

The longitudeand latitude ofthe rwoſtarres gen him ro knoyy the diſtance berwoan them. 


6 Hoy the diſtance of any two ſtarresyniknowen may be had. 


68 Toknowe howel tayle of a Comer is. | 

69 Zoober of hed; gr ar hal onhpntanrhnaee hy 

W-; n latirude of ewoſtarres to getthe an Ration one from anorher, 
5 Yo wy np crane} antdres od, rhe circle, 


That the tayle of a comer extendeth ir 9 ys ph rem the Sun, and hovy you may trie ir. 


72 
To kaow what ftheheauen is inthomerid.of ed at pp inſtant and 
"7 1s acloke in any pd Capel acorn 7 propoſed, Re 


6 Tofindethbedeclination of any wall from the South, ane fitting a diall therto. 
7 Howto know the obque aſcenſ.of ay deg ofthe Lodack, Ge oF any erghe diflerence of aignſion 


Offierecrſe &rexolttionref 4-266 obj rid,neceſſary: natjuiti a & ireAions 
4 Of —_ and dinifions «they beeaies wer - of 


The fourth booke of the CMarhematicalltewel containing d FARE other Aﬀronmicatt 
Propoſitions and wfes ofthe lewell of t the authors anne innention. = 


l CHAP. 1. 
A N aterifement of the "OTE concernir A Cena . | 
2. How to ke on inſtrument of 3 Kteightrules betterthen any mp defadeaayandenit 
'* "bee his center neuer'o far of. 
3 The yfeof the formet inſtrument eopiv's 
4 Ofacertaine 
5 Anotherſccretefounde 
6. Ofdrawing and Ne the 


+ K. | --/ oma circte or a 


Felineont —_— | | 
Suit or flarrertaken wide wit itisa clocks very certainly 


' By thelari. Faity planer & his diſtanc from fixed exa&t Jogitude, 
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" carding ro his cituation aboue the horiz,) eo ofyoncg as "Pleat vſes ar followeth, 
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no Bythe e Eclipticke cirels conic oz in Ly laſt hay to get the attitude and afinrith of the Sung 

*  oranypointof the Eclipricke,and therby alſo ofthe lanets 4 they have no latitude. * 

11 Bytheſame conſtitution ofthe Eclipricke cirde how to his »mageſgrad, with the altirude therof,be- 
'Ing thequanrity of the angle made 1 ore the Ediipricke and the hori{on. 

12 Howby theſame conſtitution of the Eclipricke to ſee ail the circles gf poſition lively on the levell and 
what deg.of the Zodiatke is'in any of them. 

13 How by theſame conſtitution of the Eclipticke circle to ſer a figure very ſenfibly and apparantly. 

14 Howto ſera Figure with more pleaſure and eaſe,the laft chap;wel vaderſtood,ſo that you'may behold 
your whole 1 2 houſes in their bing altogether on your lewel, 

15. Howbythe 13.chap.to ger the Shien e of the nenageſ.grad. more readily then there is expreſſed. 

16 How toplacethe Ecliprtickeaboue the Finitor after ancther ſortthen is ſhewed in the 9.chap. and in the 
ſarneconftirution to find out cuery needful circle wherby moſt excellent concluſions are to be performed. 

17 How by theconſtitution of the 16.chap.to get both the alticude and afimuth of the Sun or any point 

of the Eclipricke or of any other planet or Rarre how much ſoeuer they ſhalbe in latitude, 

13 How by the conſtitution of the Eclipticks asin the 1 6.cbap.co get the longit.and latitude of any ſtarre 
or laner,thatis to be (eene intheskie:atidtherby alſo hjs right aſcenfion and declination. 

19 "Thelatitude and azimuth ofthe Surorany planer or tarre being taken, howe bythe — of 
the 16.chap.to ger their exate longitude. 

20 How to getthe true andexa&t anmurh ofany comer,planer,or ſtarre vnknowne. 

21 The moone ſhining on any Sun diall,to knovy in the night wharitis a.clocke very ſpeedily by helpe of 


Ba, level, 
22 A ſpeedy. way to know what itis a clocke by the tarres, withour taking theiraltitude, 
f the 2.booke't 3.chap. 


23 Thevſeofthe z-tables comprehended in the 2.Figure 0 
: They.botke of the Mathematical Jewell, teaching moſt plainly to performe onthe 
. | lewell the whole artof ſpherical triangles,ana may be called the key of 
the knowledge of the ll brare. 


C H A P + 1, L 
'Oh the ——_—_— of a Sinicall quadrant, and al things thereto appertayning. 
2 Ofcerraine definitions needfol to the better vnderſtanding of this woorke. 
3 Ofcertain Theoremes needful to be premiſed for the die vnderſtanding of this my preſent work 
{0 nee triangles.  .- 
If of a right angled ſpherical triangle two fides ſhalbe knowne,how to get the quantity of the third ſide, 
+ the other 2.angles. 

5 - Thedeclination of the Sun,moone,or any other planer orſtarre fromthe EquinoRiall giuen together 
with the latitude of the connrernys how- bythe 4.chap.to get the awplirude the difference of alccalion, the 
oblique ; aſcenſion and the diurnal arch of any ofrhem 

6 © To petfortae the 4.chap.on the eve! by another maner of working. _ 

7 Teo performe the ſame by the 7exel/after a third manner. 

$ Thequantity vfthe longeſt day in any coantrey giuen,to know the Jatie. &5 in WO climat the ſame is. 

Ifone ide; ofaright angled ſpherical triangle with one of therwo angles not right bee giuen,howe to 
| Fynd the other two ſides and angle. 

o .ifyou would make an horifontall or vertical dial to any countrey,how by this laft chap.to fynd what 

?. " _ of deg.cuery houres ſpace conaineth. 

11 Ifthe 3.fides of any ſpherical triangle wharſoeuer ſhalbe giuengto fynd the quantity of every of hys 3. 
<4 

The declination of the Sunne ginen at ariye! time! ther with ber altirude aboue the horicen how by 
_ the 1'1.chap.to ger what houre and minute it is,and in what azimuth the Sun then is. 
13. Ifof apholialeriogle. 2-fides containing any one knowneangle ſhalbe giuen how to fynd che other 


_ fideatdangles. 
| v How by the helpe ofthe 1 3.chap.to know the height of the Sun at any houre and min. , propoſedi in the 
 \yhole yeere;andaiſo in what afimutthhe is, | 


15 -Joan. 6b;7.cop.51.6 bb.4.cap.29.propoſeth and faijeth that the knowing of two fides of a triangle 
©. totright anghl with one angle fubrended by. orie of thoſe lides,cfnor ſerue to getthe other lide & angles. 
| 1 6 The a{imurh of the Sunne ginen or taken ar any time by the inſtrument with his declination, hoywe by 
helpe of ang 1 her <0 .toknow what height the Sun js ofand what it is aclocke. | 
1 on. I 1, of any anrhhe triangle ndtrighr angled, 2.angles + novraned Caper withthe fide lying betweete thoſe 
helide ſabrending one of Bog etrhe other rwo fides and3.angle. Bo 
1 = by of the 1 7.chap chap.t6 ehnqrmbigd ding Oe is ro w adiallco any __ erties 
bending _ Fel behoHit of the Sourh, 
ale: How ro iedowne: a parph 
ſubrendin 
-: Gidechthe 
20 Todoethe ſie afrer another maner of 
other 2. fidegofrtvrriopgle wans 
21 If2.great circles of the ſpheare croſle one ES ater mit 2 knows an ” hows to get the ny 
culerarch falling from any point aſſigned of the one circle vnto the vr inthe of the other, rogether 
with the arch of the ſame circle betweenethe perpendiculer and tbe croſsing, | 
DP How by helpe of the 2 1.chap.to knoyy boththe height of the cocke to anye declining diall, and Row 
| an 
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the pexpendiculer which I cal his deflexion. 


ITE be an gled ſpherical criang hy atedlac pseoirup ſal chauoce tobe but certaineminanenasi 
Pheriaferin triangle (yer 


eth,how to get the ſide 
” wy Hp tae Js "Tus ry pe hovy to get thee quantity ofthe 3-fides 


es of a . ar angled 
4; If the crolle ſtaffe or other inſtrument you ſhall take the true diſtance of any planer,comer, or ſtarre 
ynknowne from. two form gs "wag by the * elpe of this my-worke of ſpherical triangles, to get the 


* pale and latitude in the Zodiacke ofthe ſam comet, or ſtarre, and alſo his eclination and 
* ' right aſcenſion:and Ware you had neede to doina all ſphencal queſtions. 
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$7 LR wv Og ent making of al dialer. 


"Oe" CHAP. 1, 
tertaine preambles to be noted in ynderſtanding this worke following. 
'ON 2; OfthedyſtinRion of dials into2, kinds, Inftrumentall and ſpherical, 
3 Ofthedefinition and deriuation of dials,and the 
4 VVhatthecocke or-Gnomon of enery diall is,6c by w 


und of them all. FER 
treaſon they give the true ſhade tothe dill, 


6 Ofthe diviſion oF aldialsinto 3-ſorrs,6 why they make ſhery of greater diverſity chan thawle... * 

7 Howto make.the fiſt kind of dialto che E quino&ial hotizon,thar is,Vyhere one of the poles is Zenith, 

8 Howto makethe ſecondkind of dja]}toar rgh horizon,that. is,where the EquinoRial cutreth the Ze- 
nith,rogerher with the ground and reaſon of all dialles to any right horizon. 

9 Hoy ro, make the third kind of diall to an oblique horizon, which they commonly calat hoxizon dial, & 
that Very cafily, 

10 Howto mgke adialtoa perpendiciler wal Are fouth,calledof ſome authors Hvrelegium vertiea, 

11 Tomakeadialttoa ful North wall, . F4 

12 Howto makea dial to an Eaſt _ E i 


3. : Of the diviſion: of hoxizons,and eſpecially into 3.ſorrs, 


9 Hoes makes diaſto Fea LIM wall reſpeRting —_ Ao SITES Eo 
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2 Of walles re eclining ang” inclininy 


of the diuerſity of them. | Ro | 

23 Howtorakethe =. —raghrogs orienta of n.ofany __ or or ferogeherwi bis geiaion Cany ba. 

! Howto make a dial to a Southor N in ing wal,banke or flat, 
. Howto, make a diall to. an Eaſtand Vet _ flar,recjining orinclining. 


*Y Howto find the! angles of the poles cleuation, dialles deflexion., and nieridians aſcenfon an andy 
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fopplics for thebetter finiſhing of the figure of the Iewell 
| 20 this booky, and firſt for the Mater and his Limbe. * '- 


Ofcertaine 


Ya ſee that in the yndermoſt halfe A D B of the vttermoſt ſpace ofthe Marers Limbe,there are certayns 


great blacke numbers ſeruing indeede to the houres of the night,the very like muſt you ſer in the othec 
A C Binredde inketo ſerie the day houres, then in the middlemoſt ſpace of rhe Limb, which you 
ſee numbred from the ial C D ending at either pole in 90.1 would haue you ſerthe like numbersn 


redde ynke beginning from either pole. and ending at the Equino&.C D with 90.So much for the Lembe. 

- Now forthe Aarer I would haue you with a pen or penfil,6c very good ynke or colour, make euery 3.me- 
ridian counted on ech way from the axetreeline ſo much bigger.that they might cafily be ſeen from the reſt, 
which is done for eaſe of & ſpeedy niibring them. Burt on this condinon, that thoſe aboue the axtree 
line towards C be done with red ynk or colour,the other with black. So much for the mater,the reſt you may 
learn in the 2.book 3.chap.butthat I would haue the Figures of the houre circles ſerning to the day,and the 
caracters of the South fignes to be red,the reſt blacke:and it you doe guild the tropicks, pole circles, axetree, 
Eclipticks and Equino&line,theh would the (pheare ſhew in kinde, PF FETT 
Ftp! afprget FT Now fot the Reote. | : | 

Irſt read ouer the 2.bgoke 6.8.8 g.chap.then would I have the ſouth half of the zodiack caraered and 

nfibred with red yoke, & likewiſe the ſouth ſtarres a litle hadowed,& cheir names written in red,che reſt 

al in black, As for cutring out of the reere it is raught in the ſaid g.chap.or rather the 4.book 1. chap. 

| ,  - Of the Theorickg or Calender. 32 OI 

O ſauethe making of a ſeueral prinr,T haue placed the circles & diuifions of the Theoricke on the out 
fide of thereere,and arero be cut off from the reetein the circle A B C D deſcribed,as youſte through the 
middeſt of the 1nnermott graduation onely touching the extreames of the zodiack-C and D. And ther- 
in write the monethes and dayes of the whole yeere as I haue begunne with Tanuary, and the: names'of the 
fignes as I haue begun with Aries:alſo the ainrs daies or names asin the 2.booke is ſhewed,whichdonecla 
it on Ay backe of the 7ewel,ſo that the centre agree thereto, and within it you may place what deuiſe Iykerb 
you. WE? | x of 

Laſtly, whereſoeuer I haue committed any fault by ſlip. of knife for want of bandinefle, becing that theſe 
werethe firſt that eucr I cur, wuſt requeſt yzouro amend it with yuur pen,and aſſure yourſelfe it you-handle 
this. paper inſtrument wel.in che paſtingthat he retch not.and take care in the cutting out of the branches & 
* barres,be wil ſerue you a long time to better vſe then one of merrall,beeing charily kepte,if you get very fine 
paſtboord made of Spit 1; 6 then (pred your paſte very fine thereon, & quickly laying oochis _—_ & 
clappe it _—_ into a prefle before ir bee thorowe wertte wiyh the paſte, ſo ox b you keepe it from ret= 
ching. Iwould wiſh youto make experience by ſome other peece of paper of like bignes firſt-before you ve- 


ture your picture. 


.. Faxltes eſcaped, 


\ 


Thefirſtbookeofthe Mathemant- 
; call Iewel:fetfoorth by lohnBlagraue of Reading,Gentleman, 
Conteinetl- very needfull Geometrical principles, which may be called ; 


therules of the compaſſc:itcontaineth alſo afterthar, theprinciples and Rudiments of = 


Aſtronomie and Coſmographie, ſetdowneasthe firſt fooreſteppe forthe 
ynlearned, which Laduertiſethelcarnedto paſſe ouer. 


Ofcertaine Deffinit 10ns Geometrical. 


- NOWLN Gaow . | | 
5 Crs AG) Þ J-=IC needfull & ſpeede- __ 
full it is as Lt ro a poink 
| [che making of this | mm—_—_— 
| | Zewel, as alſo in dy- Gon” A line 
Falling and all other 
ONE wor” | 
king of Mathema- nm OY 
| ticaideviſes to haue | Acrooked line 
| 1a handines & dex- 
6 ſer in the vſe of 


che rule and c9m- 
&. = =—ad paſle : for contri- 
uing and diſpoling ofangles,lneaments,and inten- 
tions to euerie purpoſe and concluſion . Therefore 
for thoſe that haue nor beene elſewhere ſtudied in 
Geometrie, I could not chooſe but ſect downe theſe 
principles arid concluſions following , thatthe ſe- 
| queale of my booke mightbethe betrer vnderſtood 
and praQtiſed. | 
1 A pointisa pricke indiuifibleor rather imagined, 
or that hath neither length nor bredth. £ 
2 A bne is a length without bredth whoſe ex- 
_ bye Pn: . SON 
3 A Superficies or flatis the yppermoſt face of an 
thing, a bredth without thicknefle and Vers 


with a line orlines. 
4 An angle is thetouching of two lines not lying 
in one ſtreighrline. 3 


5 A perpendiculer or plum line, is a line lighting on 
another line,making | = confer two equal «Jon 
ech fide one : which are called right angles. And the 
line whereoa the perpendiculer lighteth is called che 
round line. he | | 
6 An arglelefle then a right angleis called a ſharp 
angle and that whichis greater then a right angle, is 
eda blunt angle. / 
7 Thoſe lines are called paralle!l lines whether 
they be ſtreight or crooked which are drawne ech 
Where of like width : and being drawne foorth infi- | 
rutely will neuer meete. | 
$ Aſfiralllineisa line repreſenting manie circu- 
ler paralels and yet is but one onely line of ſome cal- 
da worweline. 
.. 9 Aczrele is made by the renolurion of a treight 
Bae.kis one endremaining fixed: of circles the ring is called the circumference: theprike 


treis called the diame» 
tre: and halfe that the 
ſemidiametre : any 0- 
ther line in a circle is 
called a cord, and the 
ions of the cir- 
re por fs I 
ole cords, arc 
arches. | 
30 hs 
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2 | 
when a line doth onely touch a circle. ; 

13 Aſguare bar of fours equal det, fourerght angle 

12 Alquareisafiato Equall ſides, and fou angles. 

I; Along ſquareis a flatte of touce ri e anglesthe Jos vrequall. | 

Along elem 3efogre oquall dry 5 angles hgh - _ "A 
igerſe other fuperficiall figures there are as regulare as irregulare yppon w nitions it were ſuperfluous 
oſtande, ſince [ entend toentreate of Geomatrie no farther then is requiſite to the ynderſtanding of this worke of the 


| Y o Hoy te erelt « perpendiculer vppon any point of a groundline aſtigned: andthereby to make a right angle. 
If. a: 74 OrexampleT would ere& a perpendiculer on the point C. of the ground- 
: j prod, : 4'Þ 
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line A B, which to doI open my compaſle to a reaſonable ſcantlet at a ven= . 

ture and make therewith two notes yz. D andE in the groundline A B.ech 

of alike diſtance from C. which done my compaſle I open to a bigger widenes 

ata venture, and ſetting one footein D.I make a circle or draw an arch aboue 

.the line A B ouer the point C.likewiſe the compaſie ynftirred and one foote pla- 

ced inE, there draw another circle or arch croſsing the firſt aboue C yz. inthe 

point F.laltly drawing the line F C you haue your defire vz. F C perpendiculer 
to AB.andtheanglesf C BandF C A bothright angles by the fitt definition, 


| 2, Concluſion, 
To make a right angle another way and eaſier. 
Ou ſhall drayy a groundlineVidelizet A B then opening the com- 

Y pifietoany reaſonable ſcantlet makethereon a ſemicircle vz, C E 
. © > D. Now take this for a generall rule, and note it well, for it will 
ſtand you in great ſteade ro many purpoſes, that any two lines meeting 
in rhe circumterence of acircle ifſuing from the ends of his diametre do 
make deny: gle,as in this figure any ofthe angles marked with E are 
right angles : it1s demonſtrated in Euclide 1b. 3.propoſ. 30. 


A 


| ©... 3 Concluſion. 
. _ , _ , To denide any ſireight line or arch of 4 circle into two equall parts 
: verie ſpeedilie, 
Et there be propoſed the line A B orthe arch AE B to be equally 
4 oth divided; vpon thextreames of either of theſe yz. A and B.I pitch my 
* compaſle opened to ſome ordinarie ſcantlet, and on thoſe two cen- : 
tres A and B. I makerwo circles or arches croſsing at C aboue A B and 


= | Dbelow,then drawing the line C D,it ſhall equally diuide both the line 
AB inthe pointF, andthe arch AE BinE. | 
4 Concluſion. : 


From #point propoſed to draw a perpendiculer to any groundline, 

Et H bethe point ſed and A B the groundline, ſet one foote of your compaſſe in 

H and extend the other ſomwhat beyond the groundline vz. to E.and therewith on 

the centre H make the arch A E B,cutting the groundline A B in the points A andB: 

then making A and Bcentres:, you ſhall by the 3. Conclufion deuide the linc A B into 
quall parts in F:laſtly drawing the line H F the (ame is your perpendiculer delired, 


—- 


08 '5 Concluſion. 

| From 4 point propoſed to draw « perpendiculer to any groundline a redier way where 
b: | . Oy the groundline lacketh length, | | 
4 Or example let there be propoſed the plaine D E C whether it be a boorde, ſtone or - FW 
T4: rob. 5" Foie, &c. and that from N being a moe therein propoſed,I would draw a perpendi- E 
* / culer to the groundline D E, Now becauſe this perpendiculer will light ſo ncere the 

| pointE bein the xrryan 
1 of this plaine,thar I cannot « L. B — 
# weorke it bythe third con- | 4 T 
_ --- cluſian, you ſhall therefore 2 

T from Þ-N-drav aftreight - _ | 


line croſzing the ground- N , 
line D E.byas any whereat - . # | 
| auerure ſomwhar towards 
D vz.in O, and on the mid- 
deſt of N O.vz.on the cen- 
tre A,deſcribe a ſemicircle 
towardsE according to the 
ſemidiamerre A N or A O 
Which ſhal cut the ground- 
line D E Fin K,the draw= 
ing the lineN K it muſte | = _ 
needs be your perpendicu- | ——_ | | by 
leg defired by the 2,conclufione : 
6 Concluſ, 
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6 Concluſion. 
: From thextreame or end of a groundline to draw a perpetidiculer verie eaſily where the 
' ſame groundline cannet be extended, | 


T happeneth often in making of quadrants and other geomerricall operations that we ate driven even from a very ar 
Jac ro ere a perpendiculer, either to make or trie the {quare angle truely, asfor example in this quadrant D EC.:From 
K being thextteame of K D. I would erc& a perpendiculer , here you ſee no roome left toworke by the firſt concluſion : 
Wherefore you ſhall open your compaile to any reaſonable ſcantler whatſoeuer, and ſetting one footein K extend the other 
within your figure where you thinke good yz. to A.and onthe centre A according to the temediametre A K deſcribe a cir- 
cle or T porcien Saget then a ſemicircle pL pnore this circle cutteth D K vz. at O theoſe lay a rule on A.and draw the line O 
A extending itſelte infinitely beyond A acidic ſhall curthe aid circle on the otherfide in N. Laſtly dravy thelineN K and of 
neceGitie ir muſt be the perpendiculerdeſired by the 2.conclufion, | | 


7 Concluſion. 


To do the ſame more redily another way with once opening of your compaſſe. 


Dmitthat vpon thextreame ot pointE of thegroundlineD E.Lwould ere&ta porpgnebonter which todoI open my com- 
-A paſſe to any reaſonable ſcantlet and therewith on the centre E.I deſcribe ah arch fomwhat bigger then a quadrantyz. H 
'. JI.cutring thegroundline A E in D.then on the centre D with the quantity D E.I make ar archcroſging H I.inB,& on the 
centers D and B. the compaſle tyll vnſtyrred,I drawetwo other arches croſsing without the arche H I in G. then T drawthe 
line G E which deuideth the arch D B in halfe, as well as the 3.concluſion yz.in F.Laſtly on the centre F(the compaſie remai= 
ping atthe firſt width yz. the width D E) Idrawan arch croſsing the arch H 1. beyondB in the point C.and fo drawing a 
line from E to C the ſame is your perpendiculerdeſired, | 
Noterthart the arch D FB C.isthe iuſt quadrane of a circle deuided into three equal ſpaces by the points F and B.eche ſpace 
being 30.degrees ſuch as the quadrantD C 1s go. euerie of which three ſpaces you may deuide in halfe as you deuidedthe 
arch D B, then will there be fixe ſpaces ech 15 .deg. thus may you with eaſe graduate a quadrant. 

You may performe this concluſion another way thus, EreQa perpendiculer in ſome place of the groundline A E bythe 
firſt concluſion yz. K L yato which from the point E draw aline parallel by the 8, concluſion the ſame ftiall be the line C E 
your deſired perpendiculer, Thus you ſee how many wayes the Geometer can contriue one thing neither ſhall any draught ſo 
crofſe him but he can inuent ſome one way or other to performe hisdefire. Theſe three laſt concluſions, eſpecially rhe firſt 
two of them I neuer read them in any booke, but in contriving of deuiles I have beene driuen to caſt ny wits to teekethem 
out, ſome will ſay ro. what purpoſe are ſo many wayes,one is as good as twentie: he is deceiued greatly, for at a time he ſhall 
ow" "jg F" ger the warn _ his torne when all —_ we no good = Aprya ya LO et > be 4 nwere x 

;all. Alſo is a way by three quanrities yz. 3. 4. and 5. making atriangle of rhem con e angle ./\ 2-2: 777; 
ſubtended by 5. ſhall be a right angle anddijuerſe ſach like. vow : —— _ / 


8 Conduſion. | 
' From a point propoſed to dray « line perallell ro ary line propoſed, 
O draw aline parent tothe line D E propo- 9 "EM ; 
i | ſed which ſhall cut the propoſed point A. ſer :- +. Rath wa 
one foote of your compaſlein A and openthe ; / 

other ro ſuch width thatit make an arch onely tou- 
ching the lineD E vz, thearch H.Then keeping the 
compaſſe at that width on two ſtuerall points ta- 
ken at auentureinthe lineD E vz. DandE. make 
ewo ſcueral arches vz. L and N.then drawing aline 
- Which may be a toucheline to both thoſe arches rhe 
 famefhallcut the ſed point A. and be paral- 

- telto the propoledline DE as you heere lee, - 


| 9 Concluſion. hs 

To make 4 triangle of any three lines propoſed, 
Et AB. BC.and C A.bethe three lines pro- 
, firſt draw aline equallto any one of them, as to A B *then ta= 
ing the quantitie of B C in your compaſle,therewith ypon the point B 
of this ſecond line draw an arch,laſtly, rake C A in your compaſſe,and ma= 
king the other end A centre deſcribe another arch croſsing the firſt & where 
they crofle ſer C.then drawing lines from Cto A &'B your triangle is made _.. 
Nreby you may gather, that except two of the lines propoſed be longer ” 
then the third, there can be no triangle made of them, | 


Io Concluſipn. f 
To make « ſquare of any 
fide ginen, © 
| there be propoſed 
the fide of a ſquare yz. 
A B. vpon thepoint B 
ereta perpediculer equal 
eo A B, by the 1.or 6.c0- 
clufjon yz. B C.then take 
mn yourcompaſſethe qui* ; 
etie AB orBCand ma- 
bing A & Ccentres;ther- —— | 
with make two Arches. _ . i | 
crolding in D, laſtly draying the lines D C and D A, Fict- 
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: 


C makethe angle ropoſed a triangle and thenif by the 9 concluhon you makeanos 
ther triangle equa 


ery of the 16, notes in the line D E. draw ſo manie 


Ka 
. 
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11 Concluſion. 
To makgan angle equall to any angle propoſed, 


N propoſed the angle : B A C. nowopening my compaſle at auenture & 
s centre, Idraw an arch cutting the tro lines cord ppg an- 


-- gle propoſed inthe points G and H. Then my compaſſe remaining at the ſame 
LPo\ aw the like arch ypon the centre F wherein I ſetthe ſpace K L equall ro G 
H.laſtly drawing the lines D K F. andE LF. Ihauethe angle D FE. equall tothe 


B A Co propoled. 
*The ſameis to be dune after another ſort: you may by drawing a third line as G 


thereto, the ſame ſhall haue equall angles ech ro his match to the-" 


12 Conduſion, 
. To find the very point where @ touchline toucheth any circle. 


Dx: aline from any point of the touchline A B, vnto the centre of the circle 


v/z. E C.and thereon make a ſemicircle yz. E D C. which ſhall curthe touch- 
e Very touch point yz, D, marke therefore the mani =—— 


line and the circle in th 

fold vſc of the 2. concluſion. - 

Fs: | 13 Concluſion. | 

To dinide ſpeedily and exatly any line into many equall parts. 

B- there be a line propoſed yz. B C. to bedeuided jnto. 16, equall parts which 
tu do, ere&t him oa the groundline A F. perpendiculer or inclining all is one; 
Then draw another line yz. D E, parallel to B C. cutting A F. in D, this done 

open your compaſſe to a conuenient ſmall (cantlet & 

therewith beginning from D. marke out 16. equall 

diviſions in the line D E. ending in H, to which you 

may ſet numbers;then laying a rule on H and C.draw 
foorth theline'E C. till it cur the groundline A F. in 

the point G. then laying a ruler onthe point G.and e- 


ighe lines iſſuing from G. vz. 16.and they ſhall de- 
uidethe line B C, propoſed into 16. equall parts, But 
if you would haueB C, into 40. 60. 100, or more 
partes then ould you ſer D E, farther off, 


| 14 Conduſion, by 
To propare « triangle to be alwayes readre fer deniding of lines == 
exaity into as many euen parts at thalbs required. = 


Irſt make you a ſcale of as many equall parts as you 
thinke wi wu Luphwn pr 89 you pogtune d,an 
100, equall parts ſerued me wel, and will ſerueyou 
eo deuide a line into any number of equall parts not —_ 
exceeding 100, Then by the 9.concluf. make atriavgle F D 
ofchree fides fo that this ſcale be the baſe thereof as you ſee A 
B C. which 1 did make on afaire hoord couered with parchment then 
hauing alwayes a rule with a centrchole towards the one end to ride 10 
yppon the point A, where muſt be a fine pinne or ſpaniſh needle ere= 
fit to the hole : ſo have you a verie neceſſarie inftrument madeto 20 
diuide lines yea of (mall quantitie into as many equal parts as you liſt. 
as for example,in menſurarions8 plattings we vie ſmal meaſures pro- 30 
rtionable to the | Tcoare ci ſome haue called the arte of litle foote: 
or which purpoſe I have oftentimes diuided an ynch in 60.parts fom- 40 
times more ſomrimes lefle as ſerued beſt my ax $36 which I wil ſhew , 
you heere to dothough your ſcale bean hundred:lerD E,be the quan- 5® 
eitic of an yach to be ſubdiuided into 60. parts» Nov therefore I draw 
an obſcure line from A, to 60. parts of the ſcale yz. A F,then I appoigt 60 
the quantitic CG. in the ſcale equall to D E. and from the point &G. 
doTIdravy another obſcure line parallel to. A C, by the $. concluſioayz. 7® 
G H, which cutceth the firſt obſcure line A F, in the point K. then $0 
drawing the line K L, by the ſaid 8, concluſion parallel alſo to B C. 
the ſameſhalbe equalltoD E. and ſtand readily placedin your trian- 90 
le to bediuided into 60. equall parts like 48 in the.1 3, concluſion by 
yingthe rule on A.& euery of the ſaid 6o p were heere farbe- ,» 
yond my poumer determination to ſhewethe infinite commodities of 
theſe two laſt figures as wel in ſhrinking and ſtretching of platformes 
and for manifold proportions Geomerricall, as alſo in proſpe&iue. 
; I5 Concluſion. 
Another ſpeedie way 20 divide 4 line inro many equall parts, 


ng : 
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E2- example will deuide thelineB C, mentionedin the 1 3- concluſion into 16, equall parts another way, which to de 


awalcd two long patallels ypon thextreames of B C, vz-A BG and DC E. then opening my compaſle —_ 


- 


\ 
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ſcantler I marke one 16. equall parts in ech of thoſe 
parallels beginning from the extreames of BC, in the 
one Ypwards, vz. from C to D. in the other downe- 
wards,vz. from B.to G. and ſonumber them, which 

. done Idrawe 17. narrow parallels according to. thoſe 
gdiuifionscroſing the line B C.in 15 :places and do di- 
vide the live B GC, into 16. equall partes as you may 
better ſte by this figure then by many words, 


p 16 Concluſion, - 
The ſame 4 third way and redieft. 


Or this you muſt alwayes haue a table drawne full 

of parallel lines being all of equall ſpaces and ſer 
numbers ynto them, as for exampleby theſe 16,pa- 
zallels reddie drawne,l wil diuide this line K M. which 
5s longer then B C. into Ft: _ parrs , I take the 
uaptitie thereof in my compatle & tetring one foote 
inthe loweſt K * M 
parallel C G- _— 


vz.at K.with the other I make an arch amongſt the parallels which eutterh the parallel marked with 13. in the point M. - 
then'drawinglthe line K M. croflethe parallels,the ſame is equall to this line K.L.propoſed and diuided into 1 2.equal parts: 
and if you would haue K M. diuided into butthree parts, recon euery 4. parallels for one, you haue your defire, 


' 17 ' Concluſion, © | 
"Any three prickes ſet downe bowſeencr, not being in a ftreight line: how to diſeribe circle that thall cutte them all three, 


Lz ABC. be the three prickes propoſed you ſhall ſet the one foote of your 
compaſſe in the middlemoſt prickevz B, and extende the other towards the 

farthermoſt of the other rivo,ſomwhart wore then halfe way beſure as you ſee 
here B D. and therewith on the centre B.deſcribe a circle, then the compaſſe vaſtir- 
red deſcribe two other circles on the centres A and C, that ech of rhem may cutte 
the former cird'e D. in two places yz. in E, and F. and in G. and H. laſtly draw- 
ing the lines E F, and GH, where they croſle atK. there is tne centre of thecircle 
delired, for ſetting one foote of your compaile in K.the other extended to any one 


of the three pricks A B. or C.and therewith deſcribing a circle on the centre K.ir 
flall cur the reſt. | 


18 Condlafion. 
Hoy to finde the centre of any circle or arch propoſed, 


Yo circle or arch be propoſed make in the circumference thereof three prickes 


at auenture as heere you fee AB, and C, and then by the 17. conclufion finding 


. the centreof theſe three prickes, the ſame ſhalbe alſo the centre of your circle or ©. 
arch ſought for, | Sts X 


| T9 Concluſion; 
.T'o make an angle equall to any angle afrigned otherwiſe then inthe 1 1 .concluſ. 


EteB AH. bethe angle aſsigned, then ſhall you draw the line CD. parallelto A 

£-#8,and CE. parallel to A H.by the$ .concluſion and ſo ſhall you have wherethe R 
. lines C D. and CE. docrofle the angle D CE. equall to the angle B A H, af- 

| Agned,as by the 1 1.conclufion you may make triall. Hereby you ſhal ground this g 
merall rule which will ſtand you diuerſe times in ſtcede if you marke it,thar all angles D 
. Whoſ#containing ſides =, gn ech to his mach are equall ech to other,as herethe 
angleGME, isalſo 'equallto B AH, becauſe MG. is patallel to.A B, and M E. 
to A H.and ſois G FH. equallto B A H. the like is hewedbytheline L K. of the 7. 
concluſion in making of a right angle. This dexteritie in contriuing angles is the __ 
groundofall menſuration and platcing, | ” "= 

'* + . 20 Canclufion. 
To diuide eafily 4zery ſmall circle ito 

a number of equall diuiſfions, 


"Ou ſhall about your ſmall circle 
deſcribe a very great circle con- 
centricketherto,which great cir- 

cle you may at pleaſure diuide into 

What partes you liſt with a paire of 

| compaſles and helpe of the 3.and 7. 

concluſion, which done you ſhal (by 

arule Jaide from the common cen- 

| treof thele circles to every part one 
after an other of your great circles) | 

divide thereby the ſmal into the like 

Be: not vnlike to the dividing of 

eftreight line in the 1 3.conclufion 
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Wherefore if you ane alarge circle of two foote diametre alwayes reddie diuided into 360, equall' parts, and anotherined 
3655 equall parts, the ſame ſhall ſtand youin great ſtead to diuide any circle of the 7eve! or afy other aſtron'0micall inftru+ 
ment, be they never ſo ſmall. | "I 


? 


Heere follow the principles and rudiments of Aſtronomy 
_ _ andCoſmographic withtheyuderſtandiog ofcuericcircle ofthe = 


Spheareand their yocables, 
What Coſmographie Geographie and Topographic are. 
Chaprer 1. 


Oſmographie is as much to ſay, as the iption of the world: as well his Aethereall part, as Elemen- 
[jtall, and inthis differeth from Geographie, bicauſe ir diſtinguiſherh the earth by che celeſtiall circles on 
ly : and not by Hilles, Riuers and ſuchlike , | : | 
Geographic is a certeine forme and imitation of the piure of the earth , and of his chiefeſt and 
knowen parts, and differeth from Coſmography , becauſe it diſtinguitherh the earth by hilles, ryuers, 
ſeas, and other notable matters, not r ing the circles of the ſpheare. | "IF 
Topo ie called alſo Corographne, is the deſcribing of any particular place without relation to 
the whole, not leauing outthe contents thereof, as ports , townes, ſmall ryuers, buildiogy, 

houſes, towers, walles, 8c, 


Of the placing of the ſpheares and the din:fien of the world. 


pa | Chapter 2s 
| e world js diuided into two parts: yz. Elementall,and Aethereall. The Elementallis ſubie& wo Gagly aation, 256 
' } -<onreineth the 4. elements, the carth , water, ayre, and fire. The Aetheriall part, called of the Philoſophers yi. 


1 | 
Le PP) <A 
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-. * doth compaſle the elementall parr with kis Concauitie, and is an inuaxiable ſubſtance alwayes abiding: and con= 
Inyo one compaſzin £ another ſpherically,as you ſee in this figure of thoſe tenne ſpeeres , the ſpeere of 
the Moone, is placed next vs, compalsing the ſpeere of the fire. And nextit,the ſpeere of Mercuty, and ſo forwards in or- 
- der of Venus, the Sunne, Mars, [uppiter, Saturne : Next theſe immediatly is the ſtarrie firmament, then the Chriſtallin hea- 
/ ven, called the ninth (peere ; laſtly the 10. ſpeere called primum Mobile doth com rehend them all: whatſoeuer is beyond is 
the habitacle of God and his ele&: for their motions looke the ninth cap, 'This I (ay after the opinion of old writers though 
Copernicushath aſcribed another order. "_ Got 


What a ſphere or Globe his axtree and poles are. 
Chapter 3. 


: Sphere or Globe, is a ſollide bodie,contained in one Su erficies or flatte: in the middeſt whereofthere is a point called 
his centre, from whichall lines drawne to the vttermolt Superficies are equall and called his Senudimerteares or Semt- 
diameters, EEE "WR? ; : 

The axtree of a Sphere,is his Diametient about which he is mooued: or more plainely,it is aline imagined,paſsing through 
his centreto his circumference, abour which his motion is performed, ans w 

The poles of the world, are the two extreames ofthe axctree, being likewiſe two points imagined inthe heauens: the one 
js called the North pole or pole Articke, andisalwayes (to vs that dwell on this fide of thequino&tiall) aboue the horizon. 
The other called the South pole or pole Antarticke, andis alwayes to vs vhder the horizon'as much as theother 1s aboue. 


Of the ſix cbiefe great circles of the Sphere. 


i Chapter 4. 


He Horizoncalled alſo in latin Fenitor is etery where the circle ſeparating the vppermoſt halfe world or Hemiſphere from 
the lowermoſt, or more plainely it is a great circle of the Sphere whereon trom the verticall point diretly ouerhead a 
plum line let downe ftandeth perpendiculer from his centre. 

' The Meridian circle of any place, paiſeth by the ſaide yerticall point dire&ly oner head, and the Poles of the worlde : to 
which when the Sunne commeth, it maketh noone aboue the earch, and midnight vnder the earth, foo 
| The AcquinoRiallis a circle croſcing ſquare the meridian, and the axtreeline , lying iuſt betweene the poles, in euery part 
equally diſtant from them both : and when theſunne commeth thereto which is twiſe cuery yeare it cauſeth the day and the 
night ro be equall in length through the whole world, andis called AequinoRium. 


+ The Zodiacke, diuideththe AequinoRiall in the middeſt at Aries and Libra: and lieth byas ynto him 2 3 degrees,de- 


Clining on ech fide towards the poles ; and hathin bredth 16. degrees aſter ſome writers : and after others but 1 2. bur all 
the + circles of the Sphere haue no bredth. | 
Thetwo Colures are tyvo cyrcles croſzing one another ſquareat the poles the one paſsing by. and ; the other by 55 and 
Y limitting the tyo AequinoRiall and the two Solſtitiall points of the Zodiacke. 


Of the fower ohizfe leſſer circles of the Sphere. 
Chapter 5. | 


—T-He Tropicke of Canceris a circle parallelto the AequinoRiall diſtant from him Northwards 2 3= degrees, his vſc is one- 


ly to bound the Ecliptickes greateſt declination Northwards: to which when the ſunne commeth, the day is at the lon- 
_ geſt in our Horizon, which dwell North fromthe AequinoGiiall, and the night atthe ſhorteſt, and there the ſunne be- 
ginneth to go backe againe, and there ſaid to be in his ſommer ſolſtice. | | 
The Tropicke of Capricone is the like circle bounding theclipticke Sourhwards : and when the ſunne commerhthere it 
maketh the ſhorteſt day and longeſt night, and there begins ro go backe againe, I ſay backe againe in reſpe& of the parallels 
and lengthening ofthe day , but in the Zodiacke he goeth on ſtill dire& and forwards euery day one degree, as hereafter ſhal 
more manifeſtly be ynderſtood, and there alſo is the ſunne ſaid to be in our winter ſolſtice. 
The Articke and Antarticke circles commonly called the pole circles, are likewiſe parallel to thequinoGtial and in every part 


| as farrediſtant from the poles as the Eclipticke declineth from thequinotiall yz, 2.35 degrees,and arc made by the reuoluti- 
on of thecliprickes poles: and therefore may well be called pole circles. - as 


Of the Zodracks and his ainifion into degrees and ſignes and their carefters. 


Chapter 6. 


Hat the Zodiacke is, I haue ſhewed in the 4. Chapterghe hath in bredth 1 2. or 16: degrees as there is ſaid: the line 
or circle diuiding this bredth in the middeſt quite round, leauing 6. or 8. degrees that is to ſay halfe the Zodiackes 
 , © bredthonech fide, is called the Eclipt Ycircle,and is commonly vſed in writing for the zodiack, this Eclipticke is 
diuided into 360. degrees as thequinoRiall ts, but then thoſe are parted into 1 2. vz. eucry part being 30. degrees, By this 
meanes the whole bredth of the zodiacke is diuided into 1 2. ſignes, bur after another ſenſe vz. in reſpe& of the longitudes of 
fixed ſtarres, Comets and ſuch like: the whole heauens are diuided into 1 2. ſignes by circles uing from the poles of the 
zodiacke by euery 30.degrees of the Eclipricke, as hereafter ſhallbe more manifeſt. The firſt figne of the zodiackeis called 
Aries and beginneth in the 'vernall interſeRion of theclipricke with thequinoRtiall : the reſt proceede in order, as followeth: 
contrarie to the morion of the firſt moouer, that is from the Weſt towards the Eaſt : and theſe betheir-careers whereby 
ey.are written and;knowne,* Aries & Taurus 77 Gemini 5 Cancer &\, Leo np Virgo ©; Libram Scorpio F Sagittarius 
Vp Capricornus 2 Aquarius and X Piſces, Theclipricke, thequinoRical & euecrie other great circle ofghe Spheare 1s ſaid to 
Contain 360.degrees cuery deg.60, minutes,cuerie minute 60,ſeconds,euery ſecond 60.thirds, & ſo forwards to the tenthes, 
: The mareriall figure of the circles of the Sphere before mentioned,you fhall haue in the title page at the beginning, 


A farther diſcourſe ef the circles 0 fthe Sphere, 
| Chapter 7. 


His figure heere being the piQture of the material Sphere madefor commoditiein vſyng doth not altogither agree with 
| the Sphere celeſtial, For heere you ſee the Horizon A ſet fixed on two pillers, the 6's yith his axe =o ap- 


pointed 


| cannot go Northwards or Southwards 60. miles but 


i | The Mathematical! Irvel. t. Booke. 
pointed moneable,to benddowne,or to be lift vp. to and from this fixed Horizon, according to thelevation of the poſt a« 


bouethe ſame. Where in trueth, the axtree and poles of the world , and Sphere celeſtiall, are fixed for euer in one ſelfe 
ſame place: and neuer moue,but all the whole Spheare and Spheares mooue abourthem. And ir is the Horizon that alte- 
reth to them continually in euery countrie, which is ſpecially perceiued Northwards or Southwards . For why ?-a man 

hel Horizon altereth a degree of the poles eleuation, either higher or 
lower,asinthe 12.Chapter following is more manifeſt. And wheras you ſee in this figure one meridian Mobile:whichinthe 
vie of the material Sphere ſerueth the ſteede of al the Meridians and parallels commodioully as itis well knowneto him that 
ynderſtarideth the yie of the material Sphere,bur aſſure your ſelfe the number of the Meridians are infinite, agreeable ro euery 
ſmalleſt diuerfitie of fituation.For euery ſtueral countrie,Eaſt or Weſt,from other but 30.miles,hath a ſeuerall Meridian,di=- 
ſtan halfe a degree from the other:andſo round, And al the Meridians meete and crofle at the two poles as the two Colures 
do,which are Meridians alſo to ſome country.Bur ſoft, my penne hath runne a lictle too large of theſe Meridians: for youcan 
ſcarſe ſay that the Sphere hath any Meridian, becauſe it neuer ceaſeth turning; the Meridian circle alwayes cutteth the North 
Gc South being derived of the latin word Meridies, in Engliththe South. There is no one point of the Sphere tarrieth a mitjute 
ia the South, but turneth continually rounde once euery day:wherefore the Meridians are onely appropriate to the Globe of 
the earth; which is fixed immoueable,and beginne from the Iles of Canaria,as in the 12.Chapter. 'Thele Meridians arelike- 
wile appointed and imagined fixed in the heauens : and then are called Circus horar!i, kower circles, But thoſe ſelfeſame circles 


imagined & > rug in the Spheare turning dayly about with the Spheare,6c all the Speeres celeſtial as is ſaid,are their cir- 
cles of right aſcention,called in latin,circuls aſcentionis reFe, and begin from the vernal interſeRion of thecliprike withthe equi- 


notial: tharis,from the beginning of Aries, proceeding towards £3 and ſoround, and they ſerue to as great vſe,in limitting 
the oblique of the zodiack, and cuery point of the heauens vniformely : as theMeridians ſerue in diſtinguiſhmenr of places 


. on the earrh, So that you ſee, thoſe circles , which the common ſort call Meridians , are of three ſorts: the firſt fixed as 


it were vathe globe of the carth, and there called moſt aptly Meridians , The ſecond fixed in the heauens and there called 
hower circles, although they may there aptly ynoughi be called Meridians alſo but for diſtin&ion ſake : the third continual- 
1y moueable with the celeſtiall Speeres : and there called circles of right aſcention : and all theſe haue one ſelfeſame axtree 
which by the figure of the level you may partly perceiue, | 

Whereas allo there are in the figure of the mareriall Sphere, before ſertothe 6, Chapter,ſpecially appointed but fiue pa- 
rallel circles : as namely thequinoiall, the two tropiclks, and pole circles, I may compare it ro a mappe of the world where- 


In they vſe to ſet downe but the chiefe cities, leauing our all ſmall townes and villages. For you muſt know,that thenumber 


of parzllels are likewile as infinite as the Meridians to be thwa& full from thequinoRiall ro ech poles, and enery one ſer- 
uing to as great vie as any of thoſe fiue : as hereafter wilbe ſhewedin my bookes following. Bur yer in the Sphere,they are 
notaptly called parallels, but rather circuli or parallells declinationis,that is circles or parallels of declination, for that their office is 
to ſhewthedeclination of the ſunne,Moqne,or any ſtarre, planet, or point of the heauens from thequinoctiall,and are num- 
bred from him towards either pole, there ending at go. ſo thatlooke what parallel curteth at any time the place of the ſunne, 
Moone,or any ſtarre,the ſame counted fromthequino@iall is called his Jectination: As for example, either tropickeis butrhe 


23<parallel and the ſunne being there is ſaide todecline 2 34 degrees,either pole circle is bur the.66& parallel , and ſoof the 


reſt, and euen as the ſunne glides euery day in the zodiacke one deg. forwards, ſo doth he thereby per every day a new paral- 
el whereby the dayes are lengthened and ſhorrned, all which premiſes you may alſo-percelue by the figure of the level, 


Ofotber carcles of the Sphere, changeable with enery borizon, as Azimuthes, 
Almicantares and ſuch hike. 


| Chapter $ 5 | £45 | 
"Ta Meridians howerlines,and parallels mentioned in the laſt chapter,do alwayes keepe oneſelfelameſtate, courſe,and 


place,but there are yer other circles moueable with cuery conſtitution of the Horizon : of which ſort are almicantares, 
Azimuthez, circles of poſition, circles of ſtation, generall horizons and ſuch like, Bur all theſe are not yalike ro the Me- 
ridians and parallels in forme and faſhion,ſauing they are applied to other purpoſes in their ſundrie vocations, as hereafter | 


will appeare. What the Horizon is hath becne in the 4. Chapter, bur this much farther is to be noted, that whither the. 
horizon be taken on the ſuperficies of the earth, or through the centre , there riſeth no difference in the riling or ſetting of 


| theſtarres and planets, orin any other ſphericall practiſing, except it bein the moone, or ſome comets which are very neere 


ynto the earth, which is one moſt ſtrong reaſon that the is bur asa point or pricke in reſpe& of the higher ſpheres and 
firmament: as for example, the ſunne beingin the AequinoRium , is manifeſtly found to tarry 1 2. houres abouethe earth, 
and 1 2.houres ynder, whereas if the earth were not as a pricke in reſpe& of the ſphere of the ſunne, be mult needs ſhine ar 
that time lefſe then 1 2, houres abouethe earth , by ſo much time as twiſe the ſemidiametre of+the earth (that is at rifing and. 
ſetting) ſhould hinder him, which by experience is found nothing. Other proofes Geomerricall there are, heere impertinent 
to my intention,and of themoſt would be little regarded: for hardly will they belecuethat a ſtarre(a planet ſtarre | meane) 
ſhould be 7 00. timesas bigge as the wholeearth : and much lefſe that euery ordinary ſarre ſhould be ſo bigge asthe whoJe 
earth. Therefore againe to my purpoſe : in euery horizon the point direAly ouer heade , called in Iatine punffus verticalis is 
commonly called rhe Zenith ; and the point oppoſitetherero , thatis toſay, below the earth vynderfooteas it were, called 
Nadir : orto define them more artificially, theſe two points yz. the Zenith, and &adirare the poles of the horizon, being go. 
degrees diſtant from enery hou thereof, euen as is ſaid in the 4- the poles of the world are from thequinoRiall. - 2a 
he Azimurhes called inlatin Circuli verticales, yerticall circles, qui« omnes tranſeunt per verticem, are greatcircles of the Sphere, 
croſing all atthe Zenith deuiding the Horizon into 360. degrees, as the Meridians do thequinotiall from the poles of the 
world, and are numbred from theaft point'of the horizon , yet after ſome, the foure quarters are numbred by go. cading in 
the northand ſouth points. | | 
The Almicantarathes, called in latin circus altirudinum, circles of alitude , are the very like to the parallels of the Sphere be-_ 
ginning from the Horizon, thenſe growing lefle and lefle to nothing at the Zenith, as the parallels do from thequino@iall 
to either pole. of ſtation arethe very azimuthes as ſhall in the third booke more at large, Circles of poſition 
are the like,but croſsing at the tvyo ends of the meridian line of the Horizon,as in the third booke.General Horizons be not 
much vnlike to them, as hereafter ſhalbe ſhewed, and ſo of the reſt: all which will be wonderfull plaineon my level, which | 
hath certaine circles on the Zoe PHY the yſes of them all, onely by altering their location ,, much like a player that - 
playeth many parts with onely chaungiog hus voice and habite, J 
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Chapter 9. 


% 
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| ] Makethis diſtinion betweerie the words Sphere, and Speere : by the Sphere, I meane the material Sphere with aJl his 


appurtenances: or more plainely,the whole frame of the world, as wel his celeſtial as terreſtriall parts,in latin called Sphere, 
By this word Speere I meanethe ſphere of any ſeuerall planet, ſtarre or motion, in latin called orbis : and hath both a con- 
ex and a concaue ſuperficies : yet euery erbi: is Sphera, but cuery Sphera is not orbis, This noted, Fouſhall vnderſtand that the 
20.Speere called primum Mob:le , the firſt moouer, docth continually whirle about the worlde , yppon the axtrees and poles 
of the world,euery 24, houres once rou.1d, without ceafing,being ſo appointed by God from the beginning: and alijrhe hea- 
uens.and all the nine Speeres are as it were perforce _ and caryed about therewith euery 24.houres,from the Eaſt to the 
eſame tenth ſphere, called raptum primuwm Mobilzs, Now the moſt 
and eſpecially the vnlearned, {eeing_ this dayly motion in the ſunne, do thinke that he goeth it of himſelfe ; whereas both he 
the other planets, ſtarres, and Speeres go a quite contrarie courſe (but a farre flower paſe) and are caried yolens, no= 
Jens (as it were)this way: much like a man, who being in a long barge or gally,in a very ſwifttide or ſtreame, may walke a 
ſoftly paſe, as farreas the barge will giue himleaue, againſt the ſtreame and ride, but the ſtreame and ride being very (wifte 
and eſpecially if the winde helpe withall , may happen to carrie him a mile backe, before hee can walke the length of 
the barge forwards: or like as a Spider , that ſhould creepe about a wheele contrary to that way which the wheele is driuenz 
Euen fo the ſunne.of his owne,motion,goeth cuery day in the zodiacke,one degree forwards(thatis)from the Weſt towards 
the Eaſt,according to the ſequele of the fignes: yer, becauſe his courſe is as it were againſt ſtreame, winde,and tide(that is to 
ſay) againſt the motion of the tenth Speere ,he is caryed quite contrarie to his owne motion, by the raprum primi Mobile, from 
rol towards Weſt round about the world euery 24.howers which is done 360.times ere he can performe his owne courſe, 
thatis in a yeare,cuen as a man may driuea whetle 360.times abour,before the ſpider can get once about the contrary way. 
This courſe of the ſiinne-in che zodiacke is the cauſe of the diverſitie of the times of the yeare, of ſommer, winter,ſpring,and 
harveſt, long dayes and ſhort. In the very like manner the courſe of all the other planets andſtarres in their Speeres, is quite 
COT -b dayly motion of the firſt mooucr, and euery of their Speeres hath a ſeuerall motion , one ſlower then other, 
Speeres and neareſt to the primnm mob;le haue ſlowelt motions ( as in the next Chapter is ſhewed) and the farthec 
off,neereto the earth, the ſwifter. And ſome Philoſophers holdeopinion.that were it notthart the violent ſwiftneſſe of the pri- 
ww mebile,vwere fomwhat qualified and holden backe asit weregby the ſlow motions of the hs. 7 (I Speeres,asthe g.the 
dliue vader it, butthe yio- 


tence thereof would deſtroy euery thing. 


-:-'. In whattime enery Speere and planet finiſneth his courſe and of the carrefters ef the planets. 
vio Chapter 10. | 


He Criſtalline or ninth ſpeere his motion is almoſt ynſenſible, requiring 49000. yeares to performe his courſe once a= 
bour, contrarie to the firlt moouer, according ro Alphonſus: but by Prolome.36000.yeares. The 8.ſpeere:, being the 
-* ſtarry firmament,performeth his motion contrarie to the primum mobile in 7000, yeares once about the zodiacke. 
The!7. ſpeere,which carierh the ſtarre or planet called Saturne(for all.the fixed tarres are in the 8.ſpeere,the other ſpeeres 
have bur ech one ſtarre)accompliſheth his courſe once about the zodiacke in 29.yeares 16 2.dayes, and 1 2,houres, 
The'ſixt ſpcere of Tupiter,in 11.Jeares 11 3.dayes and 20.houres, | 
'The fift Speere of Mars 1n»one yeare 3 2 1.dayesand 23.houresalmoſt, 
'The 4.Speere of the ſunne,in 365 .dayes and fixe houres almoſt; 


The thirde Speere of Venus in 5 84.dayes and 54 of a day, 
' The 2.0f Mercury in 365 .dayes and 6.houres, 
 The1,of the Moonein 29. dayes. 


Theſe arethe carreQers of the planets H Saturne,)/ Iupiter, $ Mars, © Son, 2 Venus,J Mercury, ( the Moone, $} caput 
Draconis,\F cauda Draconis, Loos Tulle opalaion. bg Mann, 6 deorn 1D awvag - : : 


There is noplace hcereto proceede any farther about the theoricall motions of the planets;yet if it pleaſe God to giue me 
 leaſurealirtle.to recouer that time which hath beene hitherto berefe me by meanes of thoſe horrible and vnconſcionable 
| hunters of mens titles with concealements: I meane before I end this booke to ſer the Vranicall inftruments or theorikes 


of the ſunne arid moone,with apt explanations of them, becauſe they will be the greateſt helpe that may be,to get the longi- 


tudes of Regions. In the meane ſeaſon know thus much, that as I haue ſhewed in thelaſt chapter, all the ſeuen planets by 


their owne motions contrarie to the 10,Speere,do continually go about vnder the zodiacke lying one within another with- 
inthe zodiacke like a number of hoopes which a cooper carieth at his backe,and do neuer ſo much as peepe without the zo 
diacke on any fide, bur walke vnderir as ynder a bower or canapie. Theſunne heneuer goeth one iore a wry , bur alwayes 
keepes in thecliprick line: All the other planets their ſpeeres lie byas crofle thecli tick, which cauſeth them to go reeling like a 
dronken man; ſometimes on one ſide of thecliptick & ſometimes on the other, which reeling is cauſe of their latitude,but they 
Heuer go from vnder ſomeparrt of the zodiack : they never reele aboue halfe the bredth thereof: for to that end the zodiacke 
bach his bredth appointed him to keepe them rwvithin eompaſſe, as to them thativnderſtand the theoricks is wel knowne,Fur- 
ther the two points where the phere of any planet doth cur theclipticke, are called Caput and Cauda Draconis, as in the fe= 
cond Bookes .8, Chapt. you may reede: marketheſe two laſt Chapters well, and reade them againe, I haue ſet them downe 
85 plainely azTcan becauſe theſe things in Aſtronomy I could hardly conceiue when I firſt began, 


Of Zones,Climats,parallels and meridians. 
Chapter 11. 


Olmographers minding to limiteout the earth, finding by moſt aſſurcd proofe (aſivell by the eclipſe of the moone, as 0= 
ther philoſophical approbations)that rhe earth togither with the water maketh around globe,& is placed in the midſt&e 
centre of the heauens,did therfore imagine & appoint thereon the like circles to the chces of the ſphere, in cuery reſpe&t 
Sywmerrially agrecing vnto them as this gure-ſhewerh, where I haue made the Globe of the earth farre within the ſphere, 


\ - ſothar what proportionthe circles of the ſphere beare one to another, the ſame do the like circles made on the globe of the 
| ks beare one to another,inſomuch thar _—_ what parallel circle end nu is ſcituate in on the earth: the ſame circle in the 


h 
Tpheredoth touch the zenith of the lame place, For you muſt note that 


Iplum lines round about the world do hang to the 
5 Ks ' centre 
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- the zenith of any horizon 
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centre of the earth, according to the maxim in hiloſophie, O me graue tendit ad centrum:As for example,to them that dwelin the 
tropick circle on the earch,the tropick circle of the ſpeeretoucherth their zenith,ſo that when the tun commeth to that trapick 


dwellin the 5 1+ parallel of the earth and that the 5 1Zparallel of the heauens(alwayes reconingthem from thequinoRtial) 
doth touch our zenith as in this figure you ſee : Now becauſe the ſunne neuer goeth farther then the tropicks on any fide of 


thequinoRiall which are but the 23< parallels, I ſubdu& 235 out of 5 17 there reſterh 28; therefore I ſay thatthe ſunne 


when ſhe is at the neareſt to vs commeth notat noone to our zenith by 285 degrees. But theſe circles beingdrawne on the 
lobe of theearth, haue contrarie names and deffinirions from thoſe of the ſphere, and are by Coſmographers appointed to 
iRinguiſh the earth as followeth: They haue appoiared fiue zones in the heauens, of which twolie betweene the pole cir- 
eles and the poles being horiblecold and ſcarſe habitable ynder them : athird lieth betweene the two tropicls and is extreme 


Horre, and ſcarſe habitable becauſe of heate 3 the other two are very temperate and habitable, andlye berweenethe polecic- 


cles and the tropickes and in one of them dwell we. Theſe zones onthe globe of the earth are called plagues, js" 
The parallels in Coſmographie are onely thoſe paralels of the ſphere that are ſo farre diſtant from orher, that paſsing by 
| . alter the length of Gs day a quarter of an houre , and thequinotiall ie ſelfe is accountedfor 
the firſt parallel they are vſual 21.0n ech fide of thequinoial. Theclimates are ſuch of the parallels as do alcer the lengtlvof 
the day Lalfe an houre,beginning from the 4.of the Coſmegraphicall parallels,and are 9.in number on ech ſide of thequine- 
Qiall,and have ſeuera! names of ſuch places of the world as they paſſe ouer : as Dia Merocs, Dia Syenes Dia Alexandrias Dia 
Rhodon Dia Rkomes Dia Ponton Dia Boriſthenes Dia Ripheos Dia Daniam:the other on the Southſide of thequinottial are 


talled Ante Dia Meroes Ante Dia Syenes &c. As for meridians there is ſaid ſufficient of them in the 7.Chaprer,they are cir- 


clescutting thequinoRiall (quare,and meeting altogither in the poles and ſerue ro diſtinguiſhthe longitudes of places, by de- 
grees of thequinoctiall. | Caen 
SAEEN Of the longitudes and latitudes of places. 

Chapter 12. | 


naria, and the meridian of the ſame place, and altererh by going full Eaſt or VVeſt from any place in every 60,miles a 


degree: for Coſmographers hauc appointed the firſt degree of longitude to beginne in thoſe yleg called 7yſule fortwiate 


reconing the degrees from thenſe Eaſtwards,and ſo round thither againe. I ſay 60.milesto a degree, bur that onely is vnder - 


thequinoRiall, but in euery other parallel, the more he groweth towards the pole the fewer mules make a degree of longi= 


raphy. | - oil | 
'Thelatitude ofa place is the parallel «th the place ſtandeth reconed from thequinoRiall: but according to Colino- 
gra definition, the latitude of a place is the arch ofthe meridian of any place berweene the zenith and thequino&iall, or 
rather the arch of the meridian of any place betweene thequino&tiall and the parallc] which toucheth the zenith, and 'is al- 
wayes equall to the eleuation of the pole abouethe horizon. The Jatitude altererh by going Northwards or ſouthwards in 
euery 60, miles a degree, Further you ſhall ynderſtand all iroees being (cituate in,or vn 


haue one latitude,and for that cauſe they are commonly {aid to haue one horizon(though indeede they haue diuerſe) and in. 


truth one ſcituation of the pang. lewel ſerueth the all as hereafter ſhalbe ſhewed: the reaſon is becaute the ſun doth both 


Tiſe and ſet at like houres in one of thoſe places as in another, and likewiſe the planets and ſtarres. Yeras much as any conn- 


trie is diſtant from another in any one parallel by degrees of longitude,ſo much diſtance of time is there berweene theriſing 


and ſetting of the ſunne , moone or ſtarres, in euery ſuch perticuler place for euery 15. degree of longitude an houre, as for 
example : there is a famous citiein high Germany called Moguntia commonly Mentz , where prrnng ol firſt deuiſed by 
.one lebennes fauſturanno 1 45 3.whoſelatirude is 5 0,degrees 10.minutes, nor full equall with ours, and therefore lieth not al- 
togither in the ſame parallel, it lacketh one degree and 30. minutes, yer neare ynough for this example except the difference 
were more: the longitude of that Citie is 2 5 .degrees 4 -minutes,and the longirude of our towne of Reading is about 1 3.de= 


gres. Now becauſe the longitude of Moguntia is greater then of Reading I know tharit lieth more Eaſt by as much as 252, 
exceedeth 1 3.which is 1 2.degrees 4.min.8& therefore the ſunne muſt needs riſe 1 2.degrees there beforc he riſeth atReading, 


thatis + of an houre, or moreplainer three quarters of an houre and z.minures and little berrer, for every houreis 15.de- 


grees of thequinoRial & euery 4.minutes of an houre is one deg. yet for all thisdoth the ſunne riſe at the ſame houre there 
| h bis | a he 


TY longitude of a place isthe arch of thequinoRiall, comprehended betweene the meridian paſsing by the yles of Ca-. 


er one parallel round about the earth. 


it ſtanderh that day at noone iuſt ouer their heads. In like manner becauſe heere at reading the latitudeis 5 1 Fl ſay tharwe 


- 
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as he doth here according to computation, becauſe the houres areal rekoned by noone, that is from the ſuns comming to the 
geridian, tor who doubreth when iris noone heere aboue the earth, bir that ir is midnight ynder the earth and fo contrari- 
wiſe, Likewiſe when it is noone here,then to them that dwell in the VVelt from vs,and 1uſt in the ſame parallel that we do: 
itis ſunne rifing,and fo when it is nooneto them it is ſun ſer with vs, and thereforeit cannot be noone there and heere alrogi- 
ther for ir 1s neuer noone in any place yatill the ſunne 6ome to the meridian of the ſame place that it Rand full South yaro | 


them. 
Chapter 13. 


Of the theorickgs of the planets. 


Hauc ſhewed before in the 2. Chap, that all the 7. planers have their ſeuerall ſpeeres one vnder and within another : and 
JÞ the end of the 9. Chapr. that their walke or proper motion lyeth continually vader the Zodiacke in length and bredth. 

And now perhaps you would thinke that their walke,circute or motion ſhould be performed abour one centre vz.concen= 
ericke to the earth; as the zodiacke is, which is farre orherwile: For there is none of the planets which movueth on the centre 
of the carth, bur euery of then hath a ſeuer;1l centre farre and diuerilie diſtant from it : which excentricitie is the cauſe of 
great toyle in ſeeking and making rules, tables, and ephemerides for the places of the planets : and alſo of faining and ima= 
gining of diverſe circles,epicicles and hypotheſes, to bring thoſe irreguler motions ynro ſome certaintie; Inſomuch that of late 
yearesthat finguler man Copernicus attirmeththat the tunne is the fixed centre of the world, about whom the earth mouecth 
(not the ſunne abour the earth) and that all the reſt of the planets moue regularly abour the centre of the ſunne ſauing the 
moone which like an epicicle moucth abour the earth in the ſpeere of the earch 1 3.rimes in his yearely motion. But omxting 
the inuentions of Copernicus,and a number of the reſt,l will only heere ſhew a tigure out of thoſe which haue alwayes bene 
before his time moſt in vſerothe end that you may the better ynderſtande diyerſe matters in my booke following, V Vhere= 
fore Saturne being the highermoſt planet, I will proceede-with his frame or theoricke repreſented by this figure following: 
wherein the vttermoſt ſpace or ſpeere 15 the zodiacke of the 9.ſpeere, the nexc is the $.ſpeere or ſtarrie firmament, immediate- 
ly vnderitis the frame or theoricke of Sarurne conteining three orbes or ſpeeres, the two blacke ſpeeres are called Defercntes 
Apozeon or Deferentes excentricum, that is to ſay cariers of the Apogean and excentricke : the whice midlemoſt ſhut in betweene 
them is called rhexcentricke,or Deferens epyciclum becauſe thepicicle carying the ſtarre of h is carried therein, The Apogeon 


of h is in theſedayes about 13. of Þ thorough which DKa line drawne from the centre ofthe earth yz.B.and appointing 


2 


thecentre of the epycicle yz. A in the ſameline :.divide A Binto 80. parts, 4. of thoſe and 20. minutes ſhalbe the 
and ypon the cours C. is thexcentrikedeſcribed , whereby you may well cenceiue that when hH is in A,chen is - pocket of 
his epicicle farther of from B.the citre of the world, then when he is in F by the quantitie ofthe excentricitieyz.C B.& is then 
ſaid ro be in his Appogeon aux or Abfis and longirudo Lon=- ON 
gior, that is fartheſt fromthe earth. In F, he is1n eppoſiro augis, | Aux abſis Or Apogeon longitude lorbier, 
Or perigeon and longitude proprier, that is neareſt the earth. In D 6: | open. 
Eghe is in Longitudine media, that is in the midde way betweene = 
the Apogeon and Perigeon: thatis to ſay nearertoB then A. 
 andfartheroffthen F. the prickt circle in thexcentcicke is cal- | 
led the equantsdiſcribed on the centre G.as farre diſtant from 
C,as C is from B.whoſe office is to regulate the crop mo= 
tion of thepicicles'centre in his excentricke: and whereſoeuer 
thepicicle be aline drawen from the centre B. to the zodiack 
parallel toaline drawne from G. the equants cetre thorough 
thepicicles centre, the ſame line as B H. is called theline of 
medius metus and the degree in the zodiacke pointed thereby 1s 
called medus metus but by a line from B. thecentre of the earth 
through thepicicles,centre is alwayes ſhewed verus morur, Fur 
ther the bodice of the planetin reſpe& of-the epicicleis but a - 
point & is carryed about on thepicicles circumference which 
cauſeth him to be dire&, ſtationary, and retrograde: thepicicle 
alſo hath his Apogeon and Perigeon. A number of other mat- 
ters there be about'theſe theorickes which move neede hoe 
mention, as Equaconus arguments,\proportionall minutes, an 
ſuchlike : becauſe my ot is Tim togiuea taft, that = 
you may not'be ſtalled when any of theſe tearmes come in = 
queſtion. V Vherefore it ſhalbe ſufficient for you to know that Aungis Or perigeon, 
all the reſt of the planets haue the like frame or theorickes in manner, though the ſunne his excentricke hath no bredth, nei- 


ther hath he an epiciele : Mercurie he hath ſomwhat more to do by reaſon of his Circulus and fo , 
rencethey haue ech of them; their excentricities and Apogeon alſo do all differ from « -” ofthe reſt , ſome diffe= 


By 
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ng th tion and making of the Fewel : being a moſt ne- 
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_ deſcribemappesor ſea cards, or to proie artificially the globeor any partthereof 
into aplaine or platforme,as exa&t and perfite for any purpoſe as the globeirſelfe. 


Secondly tt conteineth the innention definition and explanation of this lewel,and of 
euery circle and thing therein contained withtheir yocables and names, 
8 moſt neceſlarie to be foreknowne. 


| | Chapter T. | | 
Aumeceſſarie diſcourſe which Gemma Friſius vſed as a preamble tohis Booke, De Aſtrolabio Catholite 
by what reaſon the globe is brought into «flat or plame forme, 


— + Icauſc ſaith he the making of a Sphere or globe is verie chargeable with his furniture and 
S7 H! thereto tequireth moſt exquiſice workemen, notwithſtanding cannor be made in all points 
x1 without ſome errors , the vie thereof to trauilers comberſome becauſe of caryage, hardlie 
kept and maintained from hurt, and being once blemiſhed or hurt not eaſily ſalued : for 
theſe & diuerſe other cauſes, ingenious perſons vſed long fince great indeuour to reduce the - 
globe with his circles into a plaine forme. But ſeing(asitis well knowne to the meaneſt geo-, 
[| metricians) that a flat ſuperficies cannot be equally anſwerable to a globes Superficies in all 
d.4|} points (nay (cant in any point)for. that there is no affinitie or proportion of a ſtreight line 
to a crooked, nor of a globe to a plaine : therefore there reſted no other meane to bring thig 
ſe to effe& but onely by the art Opticke, commonly called ProſpeRiue: By which Arte 
ciall painters vſe on plainetables to ſet forth buildings or any thing elſe in the ſame 
ſhew ofproportion,as it appeareth totheeye in all reſpets. Of which Art Albertus Dure- 
— rus, famous painter and Mathematician ſhewed tvvo ſpecial and excellent reaſons zwhere- 
: to place a plaine andcleare glafſe ſet betyeene the eye andthe thing ſcene or obieR : And 


* 


A. Theeyeplacedinthe Noth pole. 


Tropicke 
Aequi-' g 


Tropicke 


_ South pole, 


To (the eye fixed in one very place) to drawyponthe glaſſe whatſoeuer he ſaw. through t in trueth i 
way ſo apt, (o propoctionable and commodious, to bring the Globe or any thing Fug h h ſome. No _ ers ins 
onely by proſpe&iue lineaments, like to thoſe which the eye by imagination maketh on the glaſſe ſet berweene the eye and the 
thing ſeene. By this very Artediuerſe men haue digerſe wayes ſought to bring the globein plaine : whereof the beſt & moſt 
commodious that euer was before this, was that of which lohannes Stophlecus (ec foorth the makcin and yſe,although ir be 
: thoughr that he was not ths fieſt nuentor thereof. Touching the making whereof, he vſeth a long di  ourſe; whereas 4A ſhore 
it is but thus, Dzſcribe a meridian circle, and Jace the eye at oneof the poles vz. in C, andlet pi. of the lines marked with 
A B.be yourplaine glafſe: marke where the lines iſſuing from C do cut your plaine AB. as in this ficſt figure,for they doe © 
limitte thereon the diametres of (uchcircles of the glob2, as they comprehend betweene any two lines. This done 5 _ 
ny'of the lines A B ſeurrally by himſelfe , whereon make allthe notes there had. Theſe ſerus you for thedyametres of eu 
| ſeverall cjecle ofthe aſtrolabe, as in this ſecond figure appearerh . And thus haue you the manner ofthe drawing of the chief 
circle, gf that nobleinſtrument, a ſpeedier way then Stophler teacheth, which he either ouer ſlipror ſaw not, But for the 
Almicantaresand Azimuthes and other particularities to euery (cuerall eleuation, iris no place heere to ſhevy. 


by 


Bebolds 


' 
j 


we 
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Bebold the Bnements of Stophlert aftrolabe taken one 
of the former figure, wherem the centre reproſen= 
teth the North pole, 

E F, The pole errcle, 

G H, The Tropieks of 5 

7 K, The EquineGiall, | 

L M. The Trepicke of Vp which i alwayes in that 
aſtrolabe the innermoſt circle of the lembe. 

L H. Is the yodiacke , and u made to mooue on the 
centre, | 

P &.. 1: the horizon , whoſe part without the limbe is 


nener vſed, 


_ < - 


In verie like manner the plaine ſphere which this booke treateth of, is diſcribed,(auing that the circle here is the Co» 
Jurus AequinoQiorum,which there is the meridian. His dyametres diuided,the one vz. A B, being the equinoRiall,the 
other yz. C D the axtree line, The eye is beere twiſe placed firſt in one of the poles as before : and againe in onevt the 
interſe&ions of thequinoRiall with the colure. From theme in the pole ##-M4-A, is thequinoRiall line C D. diuided 
into 1 $0.degrees,or parts by dire&ing lines from the eye A.to euery degree of the ſemicircle CB D againſt it. From 
the other eye in the ſaid interſeQion vz. 1 C, is the axtree line A B diuid hkewiſe into 1 $0.parts,by proieQing lines 
thence to cuery degree ofthe ſemicircle A D B.lying againſt it. This doneto makethe meridians,you muſt ſceke a cen” 
tre tor eucry three prickes, of which, two muſt alwayes be thetiyo poles vz. AB. the thirde, ſome one of the diuifions 
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or parts of thequinoRiall line, thereby drawing the arch your purpoſe]as in this figure you ſee ſome drawne. Ts 
wakethe parallels,ſeeke the centre of euery three pricks, whereof rwo muſt alwayes betaken in the colure A CB D 
equal diſtant on ech fide of one of the poles as here you ſee E+F from the pole B.the thirde amongf the parts of the ax- 
tree line of like diſtance from the ſame pole as you ſee G. and thus draw ſo many meridians and parallels as are parts 
in A B.and C D as by the lineaments within the blacke limbe of this figure,6e by other figures following in this ſecond 
booke you fhall more Peney ie * : | 

Theſe inſtru&tions did Gemma Frifius ſet downe for making his Catholicon Aſtrolabe 8 bids you to putto arule,a 
Curſor and Brachiolum, and on the other fide of the ſame plare (for he apprrngee to haue one or two ſeuerall plates 
loſe in the Mater like Sropler) willeth to place the theoricke of the ſunne, the kalender with the geometricall quadrar: 
and onthe backſideof the inſtrumentto haue generall horizons after Stophlers inuention, with Stophlers Reeze and rule 
and fo endeth. But I meane to haue but one plate in all, and none of all the other tackling but the kalender: and hope 
by the grace of God to make a perfeter inſtrument then yet euer was any : ſuch a one as you ſhall thinke worthie to 


be called a /evel ſeruing generally through the whole world from pole to pole, which Stophlers could neuer doe, nor 
Gemma Friſius in all points. | a 


- 


m7 Chapter 2. 
What materiall this Tewel were beſt tobe made of. 


TYHis ewe! confiſteth but of two plates,the one lydging and called the M«ter,the other moouing thereon called the 

| | Reete, VVherefore for your mater if you will haue your Jewel in mettall and take ho great painesin working, you 
may preparea plate of pure tynne,and tynne glafſe,of echlike quantitie melted together, and it will be ſtifte, and 
looke faire like filuer almoſt : othervyiſe getfaire new lattyn brafſe ſomewhat thicke. for it is a great fault if your Jewel 
be roo light in taking altitudes,becauſe euery ſmall winde will ſtirre him and other cauſes alſo. Or if you will gotothe 
colt filueris beſt, and farre eaſier to worke then brafle,l haue tried them al and made aſtrutabes of every of thoſe wer- 


ame manneras you diuided the diametre C 


— : 
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tals with my owne hands. Andfor aſkift a faire paſtborde paſted on a maſvie borde,will ſerue a young practitioner. 

Thenforn the Reete it is beſt to be of the ſame metralthe 2-8 is of, but as thinne as may be.A very plaine'andcleere 
lantornes horne (were it notthat it will caſt with heate and moiſture of the aire) had no fellow, which I once vſed as a 
greattreaſure yarill I atthelaft diuiſed artificially to cut out the Reeze as hereafter I will ſew. And to beſhort but for 
a mans fency and feare of hurting when it ſhall cowein children or fooles handling , there can be no way moredeli- 
cate then to makejthe eve! of paſtbord,becauſi e thecircles may be o liuely diſtinguiſhed with coloured ynkes,and the 
Reete (0 eaſily and exadtly qut our. And nodoubtbeing glewed and faſtned to the botrome of a ſhallow box made for 
The purpoſe of bone, or ſome maſsie woode, as Braſil, Lignum vitz or Boxe, will there be kept ſafe many yeares from 
beating. ſoyling, wet and ſuch like. And hethat will be ruled by me let him firſt make one ottheſc ere he proceede to 
worke wa mettall,and let him make his paſtboord of pure good paper himlſelfe, 


Chapter 3. 
The meridians and parallels drawne how to finiſh the Mater. 


Tewel neuer{(o little,let the meridians and parallels notbe aboue rwo degrees bertyyeene, as in my great figure they 

are, and being aboue $.ynches diametre but one degree , for euer the more circles the better and moreeffeRuall 
to euery ation. VVell then your meridians and parallels ſo drawne as Gemma Frifius hath taught, then would [ haue 
euety diſtinguiſhed with a greater ftroke,or euery fift if you makethem but one a pecce. 'Theler euery 25 .meri- 
dian be ſeuered with prickes ala long their arches: likewiſe let the'2 35 parallel on ech fide of thequinoQiall, which are 
thetropickes; alſo the 235 parallel next either pole,which arethepole circles, togither with the tio diamet. be prickt, 
which with —_— line drawne byas betweenethe two oppoſite ends of the tropickes, as you ſee,doe liuely repre- 
ſent yntoyou allche chiefe circles of the Sphere,cuen as though you had the Sphere or globein your hand. To the ſaid 
prickt houre lines, you mult ſet figures the axtreeline being 6. ofclocke at morning and euining the outermoſt meri- 
dian at C nextthe handle 1 2.atnoone, and the ſame meridian at D. 1 2.arnight, and ſo the reſt burin very ſmall in- 
Kruments: theſe figures might.be placed-on the rule which applied to —— line at allftimes ſupplieth the 
turne, Solikewiſe vnto thecliptike line let the careers of the fignes be aſcribed yz. and ro beginne ar the centre 
Sz -ar'theend next the handle,which end muſt Iye 2 3 degrees from thequinoRial towards the North'pole as you ſee, 
and Vp to >. {5 at the other ende, thereſtin order. Theſe careers in ſmall inftruments may be alſo ſupplied in the 
n_ Sq much for the Mater. As for the numbers of the limbe, let them be wricten as.in the great figure of this work you 

ec done, 


"Treo never my lewel-is nothing different from that of'G. Friſ. as by the great figure you may ſee, but be your 


Chapter 4. | 
Howto finds therentres of the meridians three ſenerallwayes, 


-A S forthe hmbe of my levelic is eaſily to be divided by my 1.Beoke 20.condufion into 360.degrees;butforafmuck 
Ar Genn Friftus faith,thatit is an cafie matterto finde rhe centre of three prickes and ſo patierh away: he ſpake 
- ®belike to Geometricians,for it is not ſo cafie to him that neuer read the 5 .propofition of the 4.Booke of Euclide 

or the like: well,let that be one way: my 15.Conclufion will inftruc you therein. A ſecond way isthus; you hall in-. 


- fanitly extend or draw forth the diamerre C D, on either ſide: then to diſcribe all the meridians betweene C.and the 
+ Centre ofthe Zevel, you ſhall firſt diuide the extenſion of thatdyametrall line beyond D, by laying a ruler oa the poinr 


A.dire&ing the other ende from degree to <_ of the guadrant A D. or from 2.degreesto 2.deg.cuen in the verie 
D. by the ſemicircle C B D.which diuifions in the ſaide line I haue mar- 
with E FG HI KL &c, beginning from D. then for your better helpe I note all che diviſions of the line C D.be- 


-Eweene C. and the centre with the ſame letrers E F GH IK L &c. beginning from C, And now theiuſt middle be- 
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weene any two notes marked with like letters, is the centre of that meridian : which middeſt you may either meaſurg_ 
out wich your compaſſe, or finde by the 3.Conclul. As for example : ia this figure pitch your compaſſe in the iuſt midſt. 
betweene H gad H. and there doubtleſſe is the centre of the meridian AH B. So likewiſe inſt 4 Sy K and Kis 
the ceatre for the meridian A K B.andſo of thereſt.. Inthevyery like manner to make the other halfe of the meridi<- 
ans ,you may diuidethe orher part of the diametrall line extended beyond C from A, by the degrees of the quadrane 


+ AG, 
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AC, and workein all points as before, but in this figure haue reſerued it:to ſhevy my third way becauſe T would ſave 
a tamipe. Note that theſe circles E F G H I K &c, ttanding whole round as here they do,are the very ſelfeſame circles 
which are called genetall horizons after Stophlers inuention,and are neuer aboue yo. 
þ - Thethirde wayto finde the centres of the meridians is the beſt and eaſieſt and therefore I alwayes vſedit, but ex 
cept'euery pricke and lineament before drawne be palzing preciſely, done, itis the worlt : for the bredth of a centre 
pricke loſtin ſome one place will bring you out 2.0r 3.ynches in another , yetby this meanes you may know the bet= 
ecr to examine your worke. V Vell,then todelcribe the other halfe of the meridians next D, by this third way,you ſhal 
find of my poore credite,that euery ſeconde nore of the line C D, betweene C and the centre, is a centreto one or 0= 
ther of the notes betiweene D and the centre. V Vherefore for breuities ſake I ſer figures to all the notes of the line 
C D. betweene D and thecentre vz. 1 2 3 45 6 7 8-beginning from D.Likewiſel ſertthe ſame figures to euery ſecond 
note in the other halfe of the ſame diametrre , beginning from the centre of which the nore 1. is the true centre tothe 
arch A 1 B.and rhe norte 2. tothe arch A 2. B.the note 3.tothe arch A 3. B, and fo of the reſt: but now all the matter 
is how to come by the centres without the diametre C D. that ſhall you do very eafily if you do but giue a note or nicke 
backwards on the diametrall line beyond C. from euery of the former centres after you haue drawne your arch:as for 
example,when on the centre 1.you hauc drawnethe arch A 1 B.then give a nicke backwards beyond C.your compaſle 
vaſtitred, there fer 5. likewiſe after that on the centre 2. you haue made the arch A 2 B, giue 2*nicke backwards with 
yourcompaſle at ©, and from the centre 3. your arch A 3 B being made , giue a nicke, backwards at6. and ſo ofthe 
reſt. And now when euery ſecondepricke ofthe ſemidiamerre haue plaide their parts , then doeth euery ſecond of the 
nickes that you made backwards ſerue in very like fort: as for example, thenicke 5 . is the centre to rhe meridian A 5. 
B. and heere muſt you alſo giue a nicke backwards and there (et 7.and thus continually making nickes backwards e- 
uery ſecond ſerueth your turne,and one centre ſtill finding out another. | 

Further it is aſingulerthing to be noted and moſt neceffarie for examination of your-worke. Thoſe nickes or notes 
backwards do diuidethe diamerrall line beyond C, into the verie ſameparts as the other part of the ſame diametrall 
linebeyond D.was before diuided from the point A by the degrees of the quadrant A D if your worke be exaCtly done: 
yet you ſhall hardly make them agree becauſe the mifle of the pricke of a compaſſe driueth the nicke backwards mar- 
ueilouſly out of his place, in ſuch meridians whoſe centres be farre off ; wherefore as I haue often ſaid, you cannot vſe 
roo great care in performing theſe things. Hereby you may contrariwiſe perceiue thar it from A you had diuided the dy- 
ametrall line beyond C. by the degrees of the quadrant A C. then needed you not to haue made or giuen any nickes 
hyeewards bur taken for your centres euery ſecond diuiſion, 


_— _ = 
by. How to finde the centres of the parallels artificially. 


Oumuſt here alſo firſt'drav forth the diametre A B infinitely beyond A & B,as you ſee in this figure: which done 
Y you ſhall diuide his extenſion beyonde A, by helps-of aruler laide on C. and euerie of the degrees of the quadranc 
A C. enen as inthe laſt Chapter yon did , then ſet at the diviſions or notes theſe letters E F GHIK L &c. be- 

ginning from A ourwards, and likewiſe at euery of the dinifions of the ſemidiametre of the' /ewel , place the ſame 
letters E FGH IK LM &c. beginning likewiſe from a towards the centre : now againe isthe iuſt middle betweene 
any two notes marked with likeletters, the centre of the parallel noted-with the ſameletter as in this figure you may 
| ſeein the juſt middle berweene the notes G and G is the centre of the parallel SG T. and betweene H and H isthecen- 

tre of the parallel Q H R, which by my 3.Concluſion you may finde, and ſo of all the reſt. In the very ſame ſort may 
you deſcribe the other halfe of the parallels next B, © aa 
VVell by this time you ſee there 1s more wayes to F | 
the woode then one, more wayes to finde the cen=  ** 
tres then by the rule of three prickes, which in truth S ih 
' is the verie worſt. In chat Gemma Friſius neuer 
mentioned any thing of theſe wayes mighrbe be- 
| cauſe he was no mechanicall: workeman andpra= 
Aiſer herein. | wifi ER 

- Theſe be pleaſant and eafie wayes to finde the 
centres by, tor {mall worke ; but for great worke <_ 
painefull ynough : for-which the deuiſe of three 
rules with finguler helpſupplieth your defire. Theſe 
two Chapters yeelde more notable fruite then can 
beconceiued at the firſt vewe, as (if any man ende- 
uour to proie@ the globe into a plaine any way)he 
ſhall quickly finde: and yer ſhall my 7,booke much ' 
more. Note that theſe whole circles of the paral- 
lels being drawne rounde as they be in this figure 
dorepreſent the verie almicantares of Stophlers A- , 
Rrolabe, though not for his latitude. 


Chapter F' 
How to make the Rectewith all bis lineaments. BE 


'T Ow at thelaſtthe Mater of this Zevel finiſhed , it followeth that I ſhew the making of the Reere after my inuention 
ſo largely promiſed, which doth ſo throughly furnifhit, that where defore this lelfeſame Mater with ſuchedious 

_ © tackling as Gemma Frif. had appointed = verietrobleſome & yntowardalmoſtto euery ation,iyme as it 
were & like a nowne adieQiue could nor ſtand of it ſelfewithour Stophlers Reere!&his general horizons owrthe back- 
fide:now it may be pronounced the only mathematical inſtrument of the world exaQtly,ipeedily,6 plainly performing 
innumerable finguler condufions to wonderfull purpoſes without helpe of any other, and all onely by meane of this 
new reete, V Vherefore to returne to my purpoſe, you muſt get a yerie thinne plarethe thingerthe better, if it mo} 
COT. PP TIOnY | working - 


V 


 writetheir namesar large, and in the lefler C E D,onely the careers, if your i 
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working whereon'make the circle A B C D yery iuſt in quantitie with the innermoſt *circle of 'the Mater: Limbe and 
marked withthe ſame letters in like ſort , and within it make another circle ta conteine a yery narrow ſpace, forthe 
360. degrees compaling in the Reete which I will call the Reetes Limbe, being ſo diuided that euety 5 degree be ſome 
way noted from the reſt, and muſt in ſmall worke needs be ſo narrow thatit wil beare no'figures, for it is made more 
For neceſitie to ſtrengthenthe Reece then to any vſeexcepric be for one quarter to write in the numbers for the almi= 
cantares, © © | _—-- £264 7 ER "OP 

V Vel, to proceede farther with our Reere,diuide the two diametres A B,and C D:echinto > Rb, para, ae may be po, 


fible,euen as you diuided the ſame diametres A.B and CD inthe mater, being both of very iuſt. engtlyone to another. 


Then in the diametre A B from thepoint A,recon the ſunnes greateſt declination vz.23= degrees, among the diuilt« 
ons, and there ſet E-and likewiſe from the point B.there ſet F, Likewiſe from the centre towards A, number 237 
degrees there ſet G. and thence towards B as much,there ſer H.. as in the great figure you ſee : which done, you ſhall 
by helpe of the 4. Chapter or 15 Concluſion drawe the arches CFD, and CED. and within exther of thoſe 2,05 
ther arches ofſufficient width to make a Limbe for our zodiacke, therein to write the numbers and careters, or names 
of the fignes , yer as ſcant as may be, eſpecially the Limbe of C.E D, which cannot be too narrow : Then ſhall you di-, 
-uide or graduate the one halfe of our zodiacke yz. C FD into 1 8 parts or degrees by keeping the rule on the poiatE, 
& thence laying him from deg. to degree of the ſemicircle of the Limbe C B D.cuen as you divided the diametre C D, 
of the mater from the point Ain the 1.Chapter . Likewiſe diuide. the other halfe ofour zodiacke vz, CE Dinto 180, 
parts by.Jaying the rule from the point H on euery of the degrees of the ſemicircle CA D.Reade more hereof in my 
.4-Bogke 4. Chapr. Let euery 30. diuiſion or degrees crofſe the whole Limbe of the zodiacke,and cuery 10. degreeor 5. 
if you can cond Wi wars ſecond ſpace, which done, then beginning at C number towards E,and ſo round abour 
both the Limbes þy thirties in manner ofthe ſignes. AtCi'is the beginning of Aries as in the great figure of the reete you 
ſee written:at D of >;,at F. of Capricorne thereſt in order : therefore in the bigger halfe zodiacke CFD. you may 
inſtrument be ſmall,and fo is the zodi- 
acke of your reere madero finguler purpoſe, But looke in any wiſe that with great diligence and care you get the 4. 
points E G H F,moſt exaQly and y draw and diuidethe arches C F D.and CE D,& that their common dia 
anetre or chorde C D be full as long and no whit longer then the diametre CD.or AB of the mater; orelſe all the reft 
of your labour will be loſt; 'The premiſes performed, you ſhall nowe endeuour to make the azimurhes and almican= 
tares: which to be ſhort is no more butto diſcribe halfe the meridians and parallels of the mater cut oft inthe diametre 
C D by the 1. Chap. yer on this condition that the ſpaces in ſmal worke may be 2,and 4.thar is to ſay,ler the firſt ſpa 
of the almicantares from C D be foure d wide, the ſecond 2. deg. wide, the thirde 4.againe the fourth 2.the 5. 
4+ and ſo to the toppe or zenith. But the azimutheslerthem bee by two a piece , like as the meridians are- The caule 
hereof is for that the bigger ſpace mult be cut foorth and made open as in the 11.Chaprter ſhall be ſhewed : In great 


Wworke theſe ſpaces would be 1,and 2.0r 1 and; for cuerthe more circles the better. 


Oey | | Chapter 7. | Bt 
How the z.odjacks of this reete may be dinidedatuerſe otherwayes. 


"OW " | , : y 
Had thought heereto haue ſpent a long diſcourſe in theyving ſundrie wayes to diuidethe reere by : which giueth the 

. |-more credite to the proofe of any experiment when the ſame is to be done diuecſe-wiſe,and ſomwhatit would haue 
"v-made/any manthe redier in proje&ion of the ſphere for diugrſe purpoſes. But becauſe time is very ſcant with me and 
that I defire ati end T will fleighely paſſe ther, the rather for that amongſt them all the reddieſt and eaſieſt way is al- 


Ld 


| Teadie performed inthe'laſt Chapter, One way had beene with helpe of a table of right aſcentions, thereby laying the 


rule in the Limbe to the degrees of right aſcention anſwering euery 59eg- of the zodiacke, ſo you may diuidehimints 
72.ftues, and euery of thoſe parted into five equall parts th 3 0. Which by the 3,Booke and 1 1.Chaprer you may 
well gather. Another way may the zodiacke be diuided, ifyou place him on the mazer,ſo that the line C' D of the reers 
Iye even in theline A B of the »azer, So doe the parallels diuide him into $50.0: orifyou liſt to go to thecoſt you 
might make blind parallels croſsing C D.of purpoſeto diuidehim by: this may you conceiue by the 4.Booke 4. Chapr. 
Another wayalſo 1s by circles of longitude ſuing from the yoles of-the nano H. like to thoſe which Stophler 
maketh his azimuthes, or thoſe which are drawne in the figure of my Booke. See what helpe here is where no neede is. 
m_ wow it is manifeſted in my 4. Booke 4, Chapt, that the way of the laſt Chapteris molt exact, let vs keepeto that 
ElIT1S ealteſt, F R ; a | 


Chapter 8, 
Howtoplace the fixed ſtarres in the Recte. 


7 Tis moſt necefary, commodious and pleaſant, to haue as many of the chiefeſt fixed ſtarres in yourreete, as may con- 
Pucnicart be pur in, without ouer much hurt to the other worke, and hinderance of ſeing the lineaments of the meter 
-ynderneath, To performe this requirerh 4. hoc comers to be foreknowne, either by exa&t tables,or diligent obſer= 
wations as ſhall gs + 6 : thatis to ſay, thEmediation or culmination of the ſtarres, their declination from 
the AequinoQtiall: whither,North or South declining, and of whar light or magnicude the ſtars are. The culmination 
of a ſtar differeth little from his right aſcenrion,the ones but the degree of rhe zodiack, the other the deg, of thequino= 
Rial which commeth to the meridian or any right horizon with the ſtar, Thoſe 4. ficſt knowne either by obſeruation 
as I will ſhewe in the 3,Booke and: 39-Chapter: or bythe table following which I haue taken our of Stadius a diligent 
writer,vvorkethus; Lay the rule from the centre ofrhereeteto the degree of Culmination of the ſtar found in the table 
reconed on the zodiack, and draw therean obſcure line,then{ſceke in the table his declination, & numbec the ſamein the 
diuifions of one of the lines A. B,or C D.from the LimSeinwards,and then (et one foore of your compaſſt in the centre, 
& extend the other to the (ame diuiſion,then Rs the moucable foote about therewith croſſe'rthe obſcure line,at this 
croſcing is the place of the ſtar deſired,or elſe becauſe the plate perhaps may haue too largea hole for the true centre you 


may.taice an one ofthelines A B,or C D. the ſaidedeclinacion and (etting one foote ofthe compaſie where the obſcure 
line catrethhe reetes limbe or circle AB C D, with the other croſle che obſcure line inwards rowards the centre, ic ſhall 
light in the former croſiing. V Vheceforethere ſhall you forms or faſhion the ſhape of a ſtarre with apoinror apex 
Comwiat farcher out then the reft;, touching onely the preciſe pricke of this croſging, And if this arre be a North de- 
| | hh clining 
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Clioing ſtarte, then'let his apex point outwards from therentre direRly rowardsthe Limbe, if South declining 
then inwards towards the centre. For exampletake the grear ſtarre one of the firſt light called Hircus,the Gote, 
whole culmination by the table following I finde to be in the,13.deg, o. minute: of T7, or his right aſccntien 51, 
deg-3 3-mynures of thequinoctial, both which oneline in my Recrelaidefrom the centre,doth ew at once,if the 
- point: D of the Reere be laide ro the point A of the Mater. But here his culmination fhall ſerue,though from D, & 
ght count his aſcenrion : therefore laying a rule on the centre andthe 1 3.deg.o. minutes of JT in my zodiacke 
I draw an obſcure line : then hauing likewiſe found in the faid rable the declination of Hircus 45 .deg.5.myn.L 
ſer my compaſle one foore in the ceatre, and open the other rms .degrees 5. minutcs counted 1n the line A B, 
or C D fromthe Linbe, and therewitkturning about the compaſle doe croile the obicure line with a ſirall arch, 
then do I make by this croſsing the ſhape of a ſtarre with his apex touckingthe ſame point, and direQtly pointing 
outwards, becauſe in the table following I finde his declination North, thereby writing this name Hircus,as in 
the figure of the reeteyou may-ſce. And yet can Ihelpe you to a neere way by helpe of your Label! madeas in the 
12, Chap. and faſtned in the centre of the reere. Lay the Label on the ſtarres degree of Culmination, and by the 
degrees of the Labe/number,his declination inwards from the Limbe,and there ſhall be the Ktarres place in the re«:e. 
Exawple, I will take another greatſtarre of the firſt light called Foma hand , or Fuſe aquarsi , I findeby thetable 
following his Culmination the 6.deg.45.minutes of X:ypon which degree of my 2odiacke, I lay the Lobe! faſt= 
.ned in the centre as I ſaide, then on the Labe! from the Limbe inwards , 1 number his declination, which by 
the rableI finde 33.deg.z3.minutes,and'at the end thereof I make a pricke,which is the place or point ofthe cen= 
ter of the ſtarre called Foms hand defired, whereto I ſet the ſhape of a ſtarre prouiding that the apex point inwards 
towards the centre, becauſe I findin the table that his declination is ſouth from thecquinoRial, as in the ſaid figure 
of thereere,you may alſo ſee, Bur heere I would haue you to note how wonderfully this reere excelleth Srophlers 
reete, which GemmaFrifius allowed ofzfor that here you may put in all the ſtars from pole to pole where in Stu- 
phlers reere you cannot poltiblie doe it : neither can you pur in any oneſtarre therethat declineth Southwards a- 
aboue 2 37 degrees from thequinoRiall,except you will make'the inſtrumentynprofitablie huge, for that purpoſe | 
onely, As for example,the laſt ſtarre called Foma hand declineth 3 3.deg. 3 3.minutes fourhward, which cannot 
ener in Stophlers ree:e,except theinſtrument be made larger by one quarter of the diametre of purpoſe, which 
ill ſerue almoſt ro noorher vſe , and yetthen can you notputin all by a number ; but noxy againe ro my pur- 
poſe, when you haue in this manner as is before taught, pur in as many ſtarres as you way, which to thenumber 
of 30,0r.40.in aſimall inftrument may well be, then muſt you linke thery togitker with ſmall branches hand= 
'foraly, wherein their names muſt be written, but all in as ſmall roome as way be. Andas for thoſe ſtarres which 
light among the almicantares, if you cannor'there write their names , rhen muſt you ſupplic that want by wri- 
ting them on the Labe!. Alſo for their bigneſſe of light or magnirude, you muſt either file them of three or foure 
faſuons which you ſhal hardly doin final worke, or with the grauer, makcerthem ſeueral ſhapes, or elſe you muſt 
deuiſe to (er ſo manypricks by euery ones may fignifie the bigneſſe of their + 0p ofthe1.2.3.0r'4.magni- 
tade, which you neede not exceede though they are reckoned to the fixt.Note that in my great figure [ haue ſerro 
Euery ſtar a number, according to his being'in thetable following, whereby you may there eaſily finde hisjname, 


CR TD | 
. How to fintſo and cut ont the Recte of thu Iewel.. 


FJ ning drawne all the lincaments exa&ly , and placed the points of ſo many ftarres as you thinke good, 48 
before is ſhewed : then muſt you graue or write in all the figures names, and careers, of the circles, hs, 
and fignes ; alſo the branches thar ſhall ſupport your ſtarres with their ſeuerall ſhapes andthat as cxaCtly, as 
though they ſhould nor bee filed or cur out : bur in any caſe youmuſt nor ſtampe any figure, letter, orthing in a 
thinne plate : one blow may bring the whole jout of frame. Inany wiſe defire not to make your reecreof any 
thicknelle,for in vſe it will be very vnpleaſantin many reſpeRs, the thicknes of a grote will ſerue very wel. V Vhen 
you haue performed at this,then muſt you with finefiles(or being in paſtbord, with a fine penknife)cur out al the 
ſuperfluous roomes ofthe reete, and euery . hone.» pls the almicantares,leauing nothing butthe very zodiacke, 
the Rarres and their braunches whercon their names are written, and cuery leſſer ſpace of the almicantares, as in 
my-gre you may well perceive. You ſhall finde it a very harde piece of worke to file out theſe things in 


mettall: eſpecially the almicantares, and to leaue the Katresthere placed : and if you be not verie carefull, you 


may ſooneſpill all : if you can get nofile thinte ynough, you may grinde a file on one or two fides till he come 
to your purpoſe. But to bethe more ſure to keepe the almicanrares from diſplacing, which is all my care, you 
ſhall leaue heere and there ſuperfluous firings very ſlender in filing euery almicantare, which you ſhall not file a= 
way till you haue all done: and if you liſt at cuery 10, 15 ,or 20, azimuthes,ſmall trings quite through,as in the 


| 4-Booke 1.Chapr.is ſaid, they will nor onely keepe mote ſure the almicantares at their true width, but alſobea 


at eaſe in vie of the 7evel for ſpeedie reckning of the azimuthes. Andifrhere chances any ftarres in your way, 

e-chary to faſhion them as well asthe roome will giueleaue : and alwayes be ſureto kecpe your dritles, gravers, 
and all yourtooles verie keene and ſharpe by often whetting', elſe ſhall you both worke tediouſly and hardlie 
keepe your worke from forcing in thicke plates, ſuch as the Marer muſt be made of: you may be ſomvwhat bolder 


ro fampe ſnall figures, letters and ſmall holes,and to peirch, but chiſill you muſt nor,nor trike with great poun- 
ches; 1 ar it inthe 8. Chapter,you muſt heewe 2 rule bredth vnder theline C D of the reece wherein to 
raue the numbers from 10.to 360. beginning at the centre and thence to C, there ſer go. from C, to the centre 


c againe,ſet 180.from the centreto D. 270.from D'backe to the centreend in 360, 
43D ter 10. | 
How to maks the Label for the Mater andthe rule tothe. 
 backeſide with fpgbtes. 


| "Fi is neither of theſe two harde to make, for they are common to euery inſtrument, andmay be bertee 


perceiued by theſe figures then by many words, The Lebelis but n rule in lengrh equallto the ſenudi -- 
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tre ofthe Tevel: Linbe, containing halfe the diuifions of the line CD. whoſe loope about hy centre hole muſt 

ſlender as thay be, and therefore I would haueyou get a little ſpring of teele is hog halfe the Labels ares 4 

the centre nexe aboue ir, whicly ſhall not onely keepedowne the Labe], to ride about continually with the Reere 
ſhall much ftrengthenthe loope at the riuet : lerthe Lahel be nymbred. 


The Ll,  - Steeleſpring. 


which is ſomewhat needefull , bur alſs it 


Go OE BT © . -— TheRule forthe backefide carying the fights, or Tinencidia, (55S 
from the centreto 90, at the Limbraifd backe oguine to 90. if you will. Then for the rule ofthe backefide, let hich 
be equall ro the whole diametre of the backe of the en avs Follng fightes; ch having a greatho]e for 
Rarres and alittle hole for the ſunne beames in manner and faſhion of common Aftrolabes 7 all which by thefe 
figures you may ſufficiently ſee. If you would be preciſe this rule ſhoulde be ſomwhar thinge : leaſt the verie 
vn him ſhoulde cauſe your leve/to hang awrie in taking altitudes, as we commonly ſee in the beame of 
a ballance, if the one end once get alittle higher then the other , it then waigherh the other quite downe; which 
alſo / «rdews confirmeth in his Booke De ſubtilirate rerum , butthen if you make your rule thinne you had neede ſer 
on a narrow Lmbe on the back(ſidefor the rule to ride vnder, leaſt ic ſhould elſe rake harme, vbich will alſo helpe 
well to giue the level weight. EM ts ta - 
| ll Chapter 11. | 
How to furniſh the backs of the Tewel with the Theoricke of the 
| OO | ſunne and other neceſſaries. 
===His inſtrument, day rather this leveldoth alrcdie ſo fully ſupplic all the multitude oftables, which Stophler 
, | yn" Oe a box of trenchers iumbled togither within the marers Limbe,&c all other knicke knacks,which 
| 3. Friſius would needes haueto be annexed and pertinent to his:{4cbo/icon, and generally all other inuenti- 
ons for Aſtrolabes wharſoeuer, with much more then euer any of thery coulde performe,yea or almoſt the globe 
or ſphere it ſelte: that in manner ir leaueth nothing to place on the backfide bur onely the Theoricke of the ſunnes | 
motion, with the kalender, and that for faſhions ſake more then any necefitie, if a man had alwayes an Alma- 
nach or Ephemeris about him, But becauſe thoſe are not alwayes at hande : and thar ſuch hath beene euer the vic in 
all Atrolabes : it is not a miſſe. not to digrefſe from m_ faſhion, And therefore thus ſhall you do. Make two 
Limbesioyning rogither the one for the zodiacke or circle of ſignes : the other for the kalenderor circle of mo- 
nethes. Let the zodiackes bmbe containe 3.ſpaces,thoughin my Gras Thate made a ſhift with 2.the 2.outermoſt 
ſpaces of like bigneſle; one to receiue the names or If Ooaacky x $,the other their numbers from 30, to 30, 
which in my figure are both in one,the third ſpace to be narrow forthe deg. beingin the whole 360. This.limbe be= 
ing thus diſtinguiſhed and diuided by helpe of the 20, Concluſion crofle,the whole with two diametres ſquare 
into foure | xr why but fo that the one divide the middle of the handle , where you ſhall beginne yp at the other 
hd 95,at the other diametreleftwards to beginne, and rightwards ==. All which performed,draw a line from 
the centre tothe 2.degree of 25,deuiderhe ſame into 25 .parts, and inthe neareſt of them tothe ccntre,, make a 
ſmall centre hole placing it on the centre of ſome great circle redie divided into 365.8 —equall parts by the ſaide 
1.Booke 20, Concufion, ſo that the 21. deg. of yp in your circle of ſigneslie,on the beginning of the ſame 265+ 
diviſions in your bigger circle, and ſo by helpe of your diuiding rule placed thereon, dividethe {be of monerthes 
in your lewelinto 365 = parts or dayes frem this excentricke centre, which 5mbe muſt be firſt drawne and ſevered 
ints 4.ſpaces, though in' my figure I haue made but three. The firſt and outermoſt ſhall ferue for the names of the 
monethes, the ſecond ro ſet in the figures or numbers of the dayes to eerie moneth 1 0.20,30.0r 31.asthe mo- 
neth requireth, thethird for the 365 T equall dinifions of the dayes : the fourth very large for to ſet in the feaſts 
or ſaigts names. Ins ion eimnne page DUENE | 
Y os der muſt beginne at the ſaid 21:deg. of yp, thereſt in order,all which I haue contriued in the circuler ſpa 
ces withour the circle A B C D of the great figure of the zeere being loth to make a ſtampe of purpoſe, and there-- 
fore marke it well. If your Tewel were large ynough, then were it good to write the wecke letters ABCDEF 
G, in orto euery of the 365 diuilions as they arein the Almanacke, and as in the ſame figure Thaue hegunne at 
Ianuary. And when youhaue thus performed the theorickerwith the kalender, yet will there be a greatroome 
left : wherein they are wont to make the Geometricall quadrat, andthe planetarie houres ; but to how ſmall vie 
both theſe are in little inſtruments, lexthem iudge that haue had of them . - And as for that kinde of planetarie 
houres, the making of them being fomwhat comberſome , the vſe of them trobleſome, and rheir beſt vncertaine 
by reaſon of the ſtricktnefle of the houre circles about 1 2.and the tropicke of yp, Iam therefore out of loue with 
them, and ſpecially for ſinall inſtruments, and rather becauſe ſo troubleſome a thing ſerueth bur ro one purpole, 
and toone latitude,and the ſame purpoſes verie wel to be performedon the /evel,as in the third booke is ſhewed, 
VVherefore the premiſes conſidered, if you will be ruled by my dire&ion, I would haue you furniſh vp the backe 
of your level one of theſe three wayes, The one is if you will take a little paines to make 6.circles one within ano- 
ther, conteining ſixe equall ſpaces : And in the threeoutermoſt of them to appoint two ſeuerall tables, one for to 
knowe the Dominicall lerter for eucrie yeare, the other for te findethe Prime and EpaR. Iathe three —_— 
S 
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ſpaces to appointatable whereby to know on whatday of the mo-" j &i trot 19d MLM | 
- verh Faſter day ſhall fal for euer,in ſuch ſort,as in this table is expreſ(- 9 S 3 P| 5 | [ 18 | Y | 2 
led, A fecond way, is neceſſarie for him that ſtudieth Aſtrologie, to | $- A Sin nl 2. -o [0 $:: | 
ace in this voide roome the three rounde tables which Claudius —| 83 — ESSE = 
Dariotus in his book intituled: Introduitio adaftronum indicia,doth ſhew if | — 6 '- R. 2 o 
you can deuiſe to packe them one within another,as I haue done the |" _— a *- I T hh | 
' &ther three tables, or ar lcaſt one or two of the mott neceſſarie. Thar, |_| *____ 3 3\8je| 
booke is now in engliſh: wherefore you may hauethoſe tables printed | & | », © Pl |=» [i | 
for little. A third way is the beſt of all, and moſt necefarie for the tra- |—|— — | = 
uciler', and pleaſant to all ſortes, and in eſpeciall for any Gentleman, | aw Qg|. NH | 
to place in this vacant roomethe better halfe of the worlde in plaine, [Sa T)__|_ _ 
that itro ſay, from the north pole to the ſouth tropicke, which in di- |= — ,.| [5 F: IS]. | 
uerſc authors you ſhall ſee; asin Apians Coſmographie,who calleth it R— ©] y | I j® & 
there, his Coſmographical glafle: ſome wil think the roome too little, | >| * © DNF i 
indeede you had need in ſmal inſtruments makethecircle of monethes [> | Q Vi [- HE. 
narrovv, by the ſpace wherein the ſaints names are written , leauing |. |_—. 'wi/2lalmnls 
them our quite, and then no doubt it miay ſerue well, for I haueſeene |S] > [TEE =| 
contriued the GCoſmographicall deſcription of the one halfe of the [T]J—T—£ |. 5 Q Ly _ 
world in around tablet, vnder 3.ynchesdiametre,and moſt curiouſlie |= | © i =_ | © 
grauen in many notable cities and places in euery couatrie, with their | > Oo 0 .— CUE Mudd = 
names a(cribed very ſcnhiblie. [2. 3 _ B | mos VP | £.| 
— a | a | o& | 
How to ſet togtther all this worke of the Tewel. 's Py bd 4 | Redd BYE 
| a. | frees ol 5 my | = 
Aving now performed all the ſeucrall parts of this Tewel,except jw | &| © 61k, Li Lo © | & 
H you will place ſtarres in the mater, by the 3.Booke 17. Chapt, |—|— — 2]! = ry — -| | 
which | thinke needeletle, the handle onely excepred, which is [* | * | & D | = | © Q| By - 
an ordinary thing tomake,confiſting of two or three phant ioynts,or | , Fo RF 7 &i=| 
Iymmoes,ſo ordered and appointed,that one of the dtametres on the |—|__}.— | = [I _——l8] 
backſide may hange very perpendiculer from the zenith alwayes in |S Rd" & [0 | Q | & 
eaking altitudes, as by certaine figures before you may partly ſee: I | = ROE Ge = [| W 
thinke there is now no man of any fenſe, bur can ſet them togither: & | | LD - 'S 
yet I thoughr good to note chus mych by the way. Firſt for thecentre | | © | © ——| a | |S S 
holes of the Maurer, reete,rule and Label,let them be all of one euen — _ _ | Ix FT 
nefſe,and as ſmall as is poſsible to beare a river. For it is a foule fault | |» [I | [& [© SS | £ 
ro haue a great many degrees atthe centre, taken yp with the riuette | =——— 1. Fy Q. 
and the loopes. Secondly it would be ſo contrived it the workman be ſ—/ | __ =} —_LE 
cunning, thar part of the reetes Limbe might ride vnder the {mbeof the j 8 of ©. v =|& |» = 5 
water, which for that cauſe would be ſet ypon the marer, in mannerof Fe 1, TS& = 
the old Aſtrol2bcs:or ifone did bur hammerour 4.or 5.tets out of the |__| | > | {[ L —_—_— 'V| S 
reetes Limb,in eucry quart, one,it ſhal ſuffice yyoughto ridevnderneth {> | @ | w you ee OY = 
which woulde be a great preſeruatiue to yourreere, leaſt euery lirtle |— gow S|S|»|o| 1 
ſtrain of any thing rhar ſhuld ger vaderir do lift him vp,ſhuld ſtraight | + | | © —|—|— "= 
breake him off arthe loope,or centre hole, being fo thin as indeedehe || |S [og |[. D | 
- muſt be.I haue had experienceto my coſt; and thus my gentle level1 {—j__\_ wile Ay S—=]| 
wiſh thee wellto fare. | LI nyo bd by | 
. . ® ® . o = Gl] & | nas 
Here followeth the inuention, definition,and explanation of the |=—|— _—_ & lh 
{ewel and ofcuery circle,part and thing therein conteined. -4 Land Kan | 4 4 bl | 
| | Chapter 13 | us Bra ——= 
VVhet moned the auther to his inuention of this [ewel,and whence he obtained'it, 1.2. nhſle ad E 1 a | 
—> q Fter [ had no ſmall cime trauciled as far forthas my |. &:|....| © | © | | 
FI; leiſure wold licenſe mein the moſt part of the Ma- | — 
{+ themaricks,namely,in Geometry, Arithmetick,pro- |_”_j®? us L- ==] 
$2} ſpectiuc Colo Sragns; © Ce hie,menſurations | [wo f we 
J; 6 ſuch like, I think by the [pace of 8.yeares or more, [—|—j— | 
. (5A and then at the Jaſt being drawne on by the ſtudie > | & -] 
F= SR) | of Coſmograpy.to the delire of Aſtronomy (which |; ao 
© ENS” Y) :.cinorwel bein ſunder)[ thought it my beſt courſe |-|—|— 


about fixe yeares paſt, to crauethe conference of one Thomas V Vhite, Vicar and curate of Berkham being fiue 
miles from Reading, of whomlT heard verie well of for his ſtudie that way. I went to him, I founde him no lefle 
10yfull of my comming, then I was carefull of his acquaintance, but his ſtudie that way was altogither Aſtrole- 
gie,Phiſicke, &c. where my deſire was Aſtronomie, {o that my hope of his helpe was almoſt on the ſodaine fru= 
frate: but there I foundeſuchchoiſe of Bookes for my purpoſe, that I repented hot my comming, where he on 
the other fide having heard greater ſpeach then was caule perhaps of me, and my pradtiſe,in painting, drawin 

. Erauing,and ſuch like, would needes craue my helpe to make him a Catholicon Afſtrolabe, and to that ende he 
delivered me Sconer, Stophler, Roiias, and Gemma Friſius Bookes, of their ſcucrall Aſtrolgbes ; but aboue all 
other he commended ynto me,as there was cauſe, Gemma Friſius, | ; 

| C jj Notwit® 
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Notwithſtanding becauſe I would be acquainted with all theirinuentions, I peruſed them all, andfoundethae 
Stoners deuile yyas very ſtale,& the making comberſome & vyncertaine by reaſon of the diffuſe traduQion there- 
of, Stophler his was artificall, and in truth that which hath giuen light to all the reſt, yer requiring ſo many ta- 
bles as Jerodo diuerſities of the poles eleuations in the world,or atleaſt ſo many plates as you require countries: 
For the aſtrolabe it ſelfe ſerueth but to one latitude which to a traueller into diuerſe countries were both charge- 
able and comberſome:& to a ſtudent nor altogether pleaſant conſidering he muſt take out & putin ſtil thoſe ra= 
bles that are required. Then I come to Roijas and Gemma Friſfius,which in cfte& haue al one ſcope,thongh Roijas 
be farreinferiorto the other, becauſe his parallels be ſtreight lines, and his meridians not arches but rather cer- 
taine geomerricallcrooked lines called Ellipſes which come exſe&:onepiramudi,and thoſe parallels towards ech pole 
& the meridians towards the Limb grow ſo neare togither that one drownes, another which 1s a very great faulr, 
whereas G. Friſius his parallels and meridians baue conuenient ſpaces, and are all of them true arches of circles, 
and in effe& ſuch and no otherthen the circles in Stophler be , which he calleth almicantares and generall hori- 
zons,and therefore muſt needs be more proportionable to the circles of the ſphere nam refilinee ad curuam nulls oft af 
fits, Notwithſtanding al this, though Roiias and Gemma Fritius were ſinguler inventions being generall to all 
the worlde, yer both of them vvere ſo comberſome in my fancie that I could not well brooke them : For befides 
that, that they required one or two plates within the marer to be taken in and out,and alſo Stophlers moouer cal- 
led the reere, to helpe him with his generall horizons, the cunning notlittle to make their re,u/a curſor & Brachiolum 
exaRtly, with the ſcrew pinnes ioy ntes and ſuch like, yet when all was done,the working of concluſions by them 
ſo tedious with often aſfaies and fo vncertaine for ſlipping of any ioynt, or iogge, that without many profers and 
twiſe performance one could not be affured of any propoſition. All theſe when 1 had read and well confidered 
I courſed many a ſundrie deuiſe for amendment thereof : at laſt thoughit were long firſt, .it pleaſed God to 
ſuffer meto arttaine ynto the very perfeRion of the thing I ſhot at, euen ro perfect one plate and one moouer ro 
ſerueto all purpoles redily without profers, which I haue at the laſt done : bur not withour participating ſome of 
euery of the aſtrolabes before recited,ſo that my worke mighr iuſtly not vn'ike to the firſt columpne or piller in 
architeture added by the Romans, be called Afrolabinm campoſitumif it deſerued not a more ample name as the 
ſequele ſhall manifeſt. | 


Chapter 14. 
Of the definition of the Iewel ana his principal parts. 


Vllie about the beginning of his firſt booke of offices, ſaith that euecrie thing that any man will entreat of, 
ought firſt to be begunne from tke definition: this inſtrumenr or 1ewe/therefore(if any man will aske whar 

| itis) is a certaine round ſuperficies or flat forme repreſenting the ſolide globe and ſphere, and euery circle 
in them contained or imagined,being ſo proportionablie, congruently,and artificially by proſpeQiue lineaments 
protracted,that it performeth the whole vſc of the __ andſpherein euery reſpe& whatſoeuer,and rather more 
then lefle and in fe by the ſelfeſame methode.'T his inſtrument or any ſuch bke: ſome writers haue called Pla- 
n;/pherium a plaine ſphere, butthe moſt part Afirolatum or Afrrolabiwm an aſtrolabe: the firſt ſpringeth of the tradu- 


ton or deriuation of the thing it ſelfe, ſounding as it were Sphers in plano a ſphere or globe 1n plaine forme. The 
ſecond commeth of the qualitie or vſe called, Asrrcl«bium quia monſirat lapſus + ks > bicauſe it ſheweth the gliding 
or courſe of the ſtarres. And in aſmuch as the vſe of theinſtrumentis more often called in queſtion and praQi- 
ſed then therraduQian ahepoey og tr Joan the name aſtrolabeis more common then plaine ſphere. But [ 


finding the yſe of this inſtrument ſo infinite and vaſpeakeable, have not without cauſe named it the Mathema- 

ticall Zewel, To proceede further , whereas all other Aftrolabes have many,this onely hath bur ſeuen principall 
parts. The firſt is the ring and ioynt whereby it hangethcalled in latin Suſpexſorium the hangle becauſe ir hangeth 
_ thereby, or Asſathe handle becauſe men commonly take and holde it thereby. The ſecond is the round brim thar 
encloſeth the worke of the mater called in Latin Limbw, the Limbe, which is as much to ſay as the brimme , garde, 
or creſt of a thing. The third is the worke within the Limbe which I willcall by the latin word marer(the mother) 
as well becaule it containeth the whole worke of the ſphere within it, as alſo for thatit is encloſed in with the 
Limbe, The fourthis the moouer on the mater called in latin diuerſe wayes Voluellam the mooucr becauſe it perfor= 
meth his office by motion, alſo Ar.is, the web,becauſe itis cut out ſomwhart like the ſpiders cobweb : laſtly, rere 
the nerte,becauſeit is like a netre,but I will call it according to the latin rere, or tather the reerc more engliſh like. 
The fift is the Label, called in-latin Indexor oftenſorium, the ſhever or pointer of ſome Almuri. The fixt is the backe 
of the Aftrolabe, called Dorſin aftrobiifor the molt part,which I ſhall call the theoricke, becauſe the chiefeſt mar- 
xer there, in'common yſc,is the theoricke of the Sunne, The ſeuenth is the rule of the backſide, carying the ſightes 
<alled of ſome Albidads, | 


Chapter 15. & 
Of the dinifron or two ſexcrall diftinftions of this Tewel, 


His Jevel,becauſe it is a thing gathered and compounded{of all the writers of Aftrolabes that are common« 
ly extant,as I haue before ſaid may be likened vnto the worke of Bees in that, that out of the ſweere ſub- 
ſtance gathered of the freſh flowers, is made both the Hony and Honie combe, the one to ſupporrt the other, 
and very like in deedeto a /evelthat is made of precious ſtones and goldeone toholdin another. Euen ſo in this 
my 7evelthere are two ſundrie inſffruments ſo vnited and compatthar the one defaceth nor the other, but of ne- 
ceſsitie the one helperh the other _ in trueth without the one the other cannot be general, And even asthe Ho- 
nie is moiſt andthe combe ſtiffe, the golde will be forged, bur the precious ſtones will not melt : ſo the one 
of this inſtrument performeth all his concluſions fixed, the other by continuall motion about the centre.I would 
not haue you take my meaning that the m-azer ſhoulde be one inſtrument and rhe reete another ſcuerallie, butthey 
are loyntlie two inſtruments for part of the reete , andthe Limbe and all the circuler lines in the warer ſerue to the 
| one 


h_— 
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one, and but part of the lineaments in the Marcr and Limbe and partin the reere ſerueto the other, as heereafter 


followeth. 
Chapter 16, 
Of the diſpoſitions af the circles both mtbe Mater, Recte, a»d Limbe, for the firſt 
and chiefeſt diſtinftion of this mflrument. 


Oncerrftng the two diſtintions of this /evel mentioned in the laſt Chapr, the firſt and chiefeſt is in effeR a= 
grecablero Rojjas and Gemma Frilius inuention , and ſeruing to ſo many the vſes ot their Aſtrolabes as are 
performed withour Stophlers reere, and to innumerable other, as I will maniteſt, requiring part of my reere, 
part of the Limbe & all the Mater to ſerue his turne. Firſt therefore tor this vie the Limbefirit two lpaces withinthe 
firſt great blacke circle is deuided into 4.times go.degrees numbred from thequincRaall lineto ech pole. All the 
linecaments of the mater are aw to this diſtinAion , which cuery wan may eahly of himſelfe diſcipher, that 
hath any knowledge at all, or hath redde my firſt booke. For the circles. weeting rogither all at tho points which 
are called poles, are meridians or houre circles, the other ſort croſsivg them ſquare as it Were growing lefle and 
lefle from the diametre or equinoRiall line C D, till they come to ech pole,are called parallels. T he cucles or li- 
neaments in the reere (cruing this, are called Almicantares and azimuthes: the almicantares called in latin Circuls 
al:itudinum circles of height, are thoſe which are drawne in ech reſpeR like the paral-els in the -azer,and are cut our 
like the ſpiders webbe, The Azimuthes called in latin, (irculi venticales yerticall circles,are thoſe which are drawne 
cutring allthe almicanzares meeting altogither ar one point, where the almicantares groweto nothing : which 
int I call rhe zenith point of the reere, and is marked with A. theſe Azimuthes are drawne no otherwiſe then 
the meridians in the marer, but that they are cut off in halfe: The firſt Almicantare is the ſtreight line crofsing the 
centre of the reereyvz.C D.andfromthence are the reſtnumbred ro go.ending at A the zenith point ; this ſtrezgher 
line or firſt Almicantare C;D,is intruth the horizon or Finirer, 6 isto be ſet fixcdto any latitude,bur for diſtinai- 
on ſake I will henceforth call this horizon line the Finitor,or Finitor line, becauſe I muſt call other circles in the nexe 
Chapter horizons, yetin plaine engliſhthey both are one. The rule bredth in the recre wherein in trueth arc wri- 
ten the deg-of the horizon , and therefore might altogither with the Fnitor line be called the horizon or Finirer, 
yetin reſpe& :t muſt ſerue the ſteede of a rule yerie commonly, will call itthe rule at many times. 


Chapter 17. 
The circles ſeruing the firſt and chieſeſt diſtinftion "4 by the laſt Chapt. how toplace them 
to the latrtude of your conntrie, where it ſhall reſt fixed to all concluſions, a few 
excepted euen in manner of the globe or ſpheere with a farther 
expoſition of the lineaments of the Tewel 
ſoplaced. 


POu ſhall ynderſtande that in thoſe parts of the world , where the two poles be lenell with the horizon and 
neither of them eleuared, they are ſaid ro haue horizon re#us,a right horizon, which is where thequineRiall is 
zenith : wherctore place your Finiror line ſo, that he be euen with the axtree line,and you ſhall ſee the zenitbto 

be in thequinoRiall line: ſo is your 7ewelnow (etto the right horizon, and there being, performeth all or moſt of 
the concluſions of any right horizon whatſoeuer. But now to my purpoſe where one of the poles and axtreelines 
are eleuared any whit, there is it called horizon 0bliquus, and looke how many degrees the pole is elevated, ſo ma= 
ny degrees muſt you recken from the pole of your /eve/leftwards one ofthe Limbe,and thereto et the Finer line 
or firſt Almicantare, and ſo is your lewelſettothe latitude, euen as the globe irſelfe is ſer, and by the ſawereaſon. 
For example, 1 would ſet my /ewe/to the latitude heere at Reading, either I get the height ofthe pole inſtrumen= 


rally as hereafter ſhalbe ſhewed, orout of ſome Coſmographers rables I finde it to be 5 2.7 degrees. The pole on 


the left hand of my Jewel marked with A,is the north pole, from him Ireckon downewards 5 2,7 degrees onthe 


left ha'dealſo, and thereto I place the Finiror line, ſo that the zenith be vpwards towards the handle : andletthe 
Tewel remaine ſo fixed as it were, for there 1s he placed to our latitude and redie to reſolue any queſtion you will 
aske : there | 29. wget way you ſee the ſunne riſing,the length of the day,the heightes of the ſunne,the houre with 
a number of other matters, euen this booke full, /no memenre,as bereafter ſhall be ſhewed : therefore when I ſay 
henſe forwards place the Finirer to the latitude, remember this, that I meane place the Frnirer line ſo many degrees 
vader the pole,as the pole is elevated in the region or place propoſed although I might better bidde you place the 
zenith poinrof the reere ſo many degrees aboue the right ende of thequino&tall , all commeth to one, but this is 
eaſier ro ynderſtand. And now to proceede farther , the Finitor being thus placed vnto the latitude, and ſoremai- 
. ning you ſhall ynderſtand that your level ſymetrially repreſenteth the verie ſcituaticn of the globe or ſphere to the 
ſame ]Jatirude with all their circles and furniture. For to beginne with all, the Finirer line repreſents the horizon 
with the numbers thereof: the innermoſt circle of the Limbe 1s the meridian, repreſenting alſo the Columw ſeltitiorum 
and alwayes ſerueth the vſe of the meridian or noone line to every latitude. The points in the ſame meridian, 
where all the meridians doe meete vz.A and B. are the poles that on the left hande of the handle v2z. A. the pole 
arti-ke or North B. the antarticke, the diametrall line }ying betweenetheſe poles videlicet A B,is the axtree line, 
and repreſenteth the Colurw equine#zerum and the 6.0f the clocke houreline to every latitude, theline which cutteth 
the centre comming from the handle vz.C D, which croſleth ſquare the axtree line A By is thequinoRiall,the rule 
applyed thereto ſheweth his numbers and diuiſions; the circuler lines meeting at the poles A B are meridians and 
in vie ſerue for houre lines,and circles of righr aſcention, of which euery 15 .1s ſeparated with prickesto ſerue our 
common houres, the axtree line being 6. The circles of like width in the marer beginning ſrom thequincRiall C 
D waxing lefle vnto ech pole, are called pa rallels or Circali parallells, and in vie doe limit the declination of the 


ſunne,moone,planets,ſtarres, or any place or point of the heauens from theguinoRiall the 23; parallel on ech 
h | fide 


-— 
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fide thequinoQiall ſeuered, which prickesare the tropickes,and the 2 3. 2 parallel reconed from echpole, are the 
pole circles: further the line dravyne from tropicke-to tropicke, cutting the centre and onely there toucking the 
Limbe, is theclipticke line: ar the centre is the beginning of * 8 the reft in order accordingly, the rule applied 
to thiseclipricke ſheweth the degrees , and euery 30.degrees make a ſigne, The axrree line being the 6, of the 
<locke line at morning and enening, as I ſaid, euery 15. meridian repreſents the other houre circles,the Limbeir 
ſelfe being 1 2.o0tclocke at noone and nighr,the reſtin like order, as they be figured . Then to come to the reve 
Randing {till in the ſame ſcituation , the almicancares are the circles of _—_ reconed from the Fiiror as in the 
laſt Chapter: the azimuthes art the verticall circles , the Eaſt azimuch paſsing from the centre dicealy to the ze- 
ith, I callthe zenith line,which is alſo theaſt line,and firſtazimuth , and from him they are numbred cowards 
the ſouth rounde to 360,Some hauecalled the Ealt azimuth fimplie the verticall circle. Now laſtly to make ſhort 
of all ,the F:niter being ſtill at the ſaide latitude, this 7evel repreſenteth in all points theyerie lineaments, that you 
ould ſee on a cleare plaine glafle placed diculer, quite through the middeſt of the Globe in the plaine or 
Aatte of the meridian circle,and the eye placedin the point where the Eaſt azimurh,and = 7 patios do meete 
the horizon yz.in the centre, Or thus more plainely, if you had a Globe of chriſtall with all the meridians,paral- 
tels, azimuthes, almicantarcs, and the horizon drawne thereon, in the middeſt of which chriſtall globe, a plaine 
chriſtall glafſe were placed, diuiding the globe in the plaine of the meridian into twoſhemilpheres, and this done 


you did place your eyein the verie Eaſt, or V Veſt point of the horizon , and that you could drawe all the linea= Þ _ 


ments of the hemiſphere againſt you on the plaine glaſle as youreye there ſeeth them, they ſhoulde be the yerie 
{ameas the lincaments of this /evel are» Y | 


| Chapter 18. 
Of the diſpoſitions of the circles both in the Mater,Reete,avdLimbe, for 
the ſecondditinition ofthe Tewel. 


He ſecond diſtinRion ofthis 7ewel mentioned in the 15 . Chapter, is in effeR agreeable to the inuentions of 
Sconer, and Stophler,and ſupplierh the Keede of Stophlers reere,and generall horizons, which Gemma Fri- 
fius would nceds haue anexed to his Aſtrolabe, as an inſtrument by it ſelfe, but a great deale more eftetu- 
althen it in many points,as hereafter wil appeare,though Tomy. it ſeeme ſomewhatintricat at the firſt blemiſh, 
yer once in-vſce, as eafie as the other. For this ſecond diſtinfion (crueth the innermoſt ſpace of the Limbe and hath 
two diuiſions, rhe one beginning from the point A, and ſo lefrwards rounde vnto 360. the other diuifion is into - 
ewile 1 2.ſeruing to the ordinarte houzes : the point A which in the firſt diſtintion was the North pole,is now 6. 
3n the morning , anſt B there the South pole is nowe fixe at euening, the points C and D inthe firſt diſtintion 
bounding the cquinoEtiall,are now 1 2.at noone and night, the reſt accordingly. Then to cometo the lineaments. 
of the Mater ſeruing this part , there is a greatalteration , forthe innermoſt circle of the Lebe whichin the other 
Part was the meridian ,is heere thequinoRiall, the axtreeline A B,is herethe Eaſt line and repreſenteth the Colu- 
rus equineftiorum, and thequinoQiall ine C D 1s heere the meridian or noone line, and repreſenterh the (olurus Sol- 
Tittorwm, the centre repreſenteth the two poles of the world,and the meridians are here become generall horizons: 
The ſubſtance of the Reere ſeruing this part is but the zodiack and the fixed ſtars. The zodiack is diuided into fignes 
and degrees, and the ſtarres haue their names aſcribed : and where, in the former part the Reere was to be fixed to 
any latitude: heere the Keete 1s euer mouing about the poles, being the centrein all bis actions. And in few words 
-if the plaine chriſtall glafſe mentioned in the laſt Chapter did diuide the globe furniſhed with all necefſarie linea— 
aments in thequino&tials flatte, and your eye were placed in one of the poles, you ſhould (ee on the plaine glaſle the 
verie lineaments of this part of the 7evel.rebounding from the vnder hemiſphere,only this excepe bbs there would 
-be two ecliptickes drawne on the chriſtall globe one croſsing another ſquare, if you woulde ſee both the halues 
thereof,as on my evelthey are made. | | | 
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Chapter 19. 
A farther declaration concerning the reaper? of this Tewel for the z:2diacke, 
generall horizons, and fixed ftarres, 


Declared before in the 1 7.Chapt.that the oblique horizons alter with euery degree of the poles eleuation more 
or lefſe, but now am to inſtru& you in two things for your betrer vnderſtiding, the one is,that there is accoun- 
red but 29: ſeuerall differences of horizons through the whole worlde (in reſpe& of the latitude, becauſe when 


thequiroCtiall is leuell with the horizon , then the pole being zenith can be bur go, degrees eleuated : and being 
there at the heigheſt muſt needs wax lefle againe: you will fay there be 9o-tothe North pole, and go.to the ſourh, 
ſo there are yet in this part of the 7ewel one go, ſupplieth both, The ſecond thing I aw to minde you of is, that as all 
great circles of the ſphere croſſe cch other iuſt in halfe; as in my 5.Booke ſhalbe ſhewed : ſo euerie horizon howſo- 
euer helicin the world, yet deuideth he thequinoQial becauſethey are alwayes both | 26 circles of the ſphere, in- 
"ro rwo equall parts, and the one halfe lieth on the North part, the other on the South part of | thequinodiill, and 
ſolikewiſe of the zodiacke being alſo bd on circle, Further you ſeethatin this 7ewe[there be but 1 80. meridians, 
or rather halfe meridians, euerie one of them being in proſpe&iue a ſemicircle, euen the axtreeline AB itſelfe. ſo 
that in trueth they are 1 80.ſernicircles which are 9o.whole circles, and muſt be numbred from the axcree or rather - 
hereto be called the Eaſt line A B,onech fideto the Zimbe ending there at go, Then ſatiſfie your ſelferhus thac you 
Haue by this meanes 90. whole circles called horizons euerich of them taken with his match equally diſtant on ech 
fide from the axtree line AB, which line A B is a wholecircle it ſelfe. Then muſt you take this of almes from pro- 
ſpeRiue, andlooke for no demonſtration thereof at this time of me,except my leiſure were morethen it is: for in 
truech it is fomwhat —_— by this maxim: Oppoſitorum ſemper eadem eff ratio, otherwiſe it would proue but rudeori mi- 
xerus. | {ay thatthoſ: halte horizons which lie on the North fide of the axtree line AB. that is to ſay, nextthe mil- 
night point of the noone line, are the North parts of rhe horizons, thatis to ſay, by reaſon of their interſeRtion, 


lying 
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lying on the North fide of thequinoRiall : which here as I aide is the innermoſt circle of the limbe: and the lalfe 
-borizens lying on the $outh-part of A B next the handle of the Jevel,are the South parts of the ſame horizons: the 
centre of the level being centre to them all : and you muſt imagine, that (they all croſsivg thequino@iall) the one 
ſort is on this fide, the other beyond,and yet are foreſhortned by meanes of their ereRion and depreſsion trom the 
eye proſpetiuewile : and ſolikewiſe tor the zodiacke in the reere, the North halfe muſt be imagined to lie north= 
wards, and the other halfecroſsing thequinoRiall to lie ſouthwards, and to be foreſhortned or thruſt rogither as 
painters rerme it by placing of theeye, Now by this time T hope you wel vnderſtand me how theſe 1 80,halfe me= 
ridians are become 9o.whole horizons: I think you be notignorantthat theſe 6.ſignes Y & IT £5 1. np are north 
ſignes that is, alwayes lying orithe North fide of rhequinoCtiall, and the other ſixe:>; m Þ Vp 2X X ſouth fignes, 
and lying on the ſourhſide. then will [ conclude the ſcope of this Chapt.which is, that you muſt know and alr 
wayes remember (therefore noteit well) that the North fignes in the zodiacke wult alwayes riſe and ſer on the 
North part of the horizons,& the ſouth ſignes on the ſouth part,6c ſolikewiſe the North ſtars to riſe & ſer on the 
north part of the horizons,& the ſourhNars on the ſouth part: note that in my 7evel for diſtinAion ſake,theinorth 
ftarres do point ourwards from the centre to wards the Limbe, and the ſouth Ktarres inwards towards the centre. 
Further though I call them henceforwards north horizons, and ſouth horizons for breuitie ſakeyer I meane the 
north part and'ſouth part of the ſame horizon,or tiorizons. For the ſtarres magnitudes looke in the 7.C bapter. 
Laſtly the verie point or tippe of any ſarre in the revce, I will call his apex. | _> 


mn Chapter 20, | hn , 
How tocheoſe out which of the 90. horizons ſerneth to enery countrie. 


Ty Y the #0. Chapter you may gather thus much that the pole articke or point A.in this ſecond .operation is the 
Eaſt point,the point B V Veſt:atthe handle South, or noone:and at the lower part,north or midnight: 6 are 
ſo wh written in thoſe parts of the /ewel vz. Eaſt, V Veſt, North, and South, and nowe to chooſe the hori- 
ſon to any place, ger the latirude thereof either by rables,or elſe by obſeruation, as ſhall be hewed: and then re- 
membring that the ce +tre is now become the pole or poles , reckon ſo many horiſons from the centre on ech fide 
as the degrees of latitude come to,and the horiſon there ending is your defire. For example,I would know which 
of the 90.horizons doth ſerue heere for our towne of Reading : the poles eleuation or latitude(allis one)is 5 1% 
as I aid in the 17-Chapr.chereforefor my horizon I reckon from the centre being here the pole, and that north= 
wards on the nooneline 5 17 degrees, and as much on the noone line ſouthwards. the horizon there, is the ſouth 

art of the ſame: ſo I conclude that thoſe two halfe horizonsare the whole horizon, ſeruing Reading, & becaiiſe 
Trot remaine in that place, I ſhall hauelittle neede of any of the other, and therefore I diſtinguiſh him our with 

rickes or ſome other deuiſe, whereby I may readilie ſee him at all times from the reſt, and ſo am I well for my 
horizon on as long as I remaine at Reading,burif Itrauaile ſouthwards or northwards to Northampton, Barwicke 
&c; __ [ chooſe another horizon according tothe latitude of the place,as before,ro ſerue my turne as long 
as I am there. NT Wo Te = pe De Goa «pate 36- 

ls 


, Chapter. 21, 
How the Zodiacke and fixed ftarresriſe and ſet onthe horiz.ou now found, 


e Tevel in this ſecond diſtinAion is diuided into foure quarters by the Eaſt line,and noone line as you ſee. 
*. The firſt quarter, berweene north and eaſt,is the north eaſt quarter,rhe ſecond towards ſouth, the ſoutheaſt 

.*-. quarter the third from ſouth to welt,is the ſouth weſt, and the fourth from weſtto north,is the north weſt. 
Now thequinoRiall alwayes riſeth and ſetteth full eaſt and weſt, that is in. the points A andB, and therefore as 
manieftarres , planets, or other points ofthe heauens as happe in thequinoRiall, as namely of the zodiacke the 
degree beginning Y* and , 6c therefore the ſunne.there being doth alwayes riſe and ſetfull caſt and weſt,euen 


in the points AB, but of all other ſarres, points, fignes, and their parts or degrees that lie ſome north, ſome ſouth 
Fromt equinoRiall , ſome part muſt hes} 2x _—_ and ſome Anchp ke it, and are therefore called north and 


ſouth ſtarres, points and degrees, according as they lie: then in reaſon you may well conceiue thatif thequinoRi- 
all do alwayes riſe eaſt, thoſe arres or ſignes that lie north from it, muſt needes riſe on the north eaſt quarter 
cf the horizon and ſet on the north weſk as te And likewiſe the ſouth ſignes and ſtarres muſt [needes riſe on 
the ſoutheaſt quarter, and ſet on 'the ſouthweaſt of the horizon : and that which moreis, if in any latitude any 
ſtzires lie more north or ſouth then thequine@ials height is, in the ſame countrie ſuch north ſtarres be continu- 
ally «boue the horizon and neuer ſette, and ſuch ſouth Karres be continually ynder the horizon,and neuer ſeene 
in thar- country. An example would notbe awifle hereto helpe' a beginner in the firſt entrance : admit I would 
ſes where abour the;great tarre called Ar#uww or Bootes riſeth in our horizon , now becauſe I know him to be a 
north ſtarre by the 1.9; Chapt. I turne abour my reere till his yverie apex come to our horizon, fouride by the laſt 
Chapter,in the north eaſt quarter of the Jeve!, for there doth that ſtarre alwayes riſe : and then laying the rule 
tothe degree of the ſurine in the zodiacke, it ſhewthin the le, the houre of his rifing:bur that ſhalbe hewed 
hereafter. Nowe to know where fri ſgts , turne the reere till his apex doetouch the ſaid horizon in the north 
weſt quarter,and there is yourdeſire. Then admitTI would ſee where the great ftarre called Fozza hand being a ſouth 
Rarre, doth riſe and ſer, I rurne about the reere till his apex do touch the horizon in the ſoutheaſt quarter, there he 
riſeth alwayes , then turne about the reeretill his apex do touch the horizon in the ſouthweſt quarter and there the 
ſtare ſetterhalwayes, the rulethen applied to the degree of theſi 1ne ſheweth the houre. And in like manner is 
it with the north and ſouth fignes,, and their $.: adwitI wauld know where aboutesthe 1 0.degrees of 77 
riſeth becauſe 77 is north ſigne, I turnethe reere till the 1 0.deg.thereofdo curte the horizon in the northeaſt quar- 
ter, and for his ſetting in northweſt. In like manner the ſouth degrees riſe in the ſoutheaſt quarter, and ſetin the 
fouthweft: rake fome 20008 and coneeiuethis Chapter well, and you ſhall hane a pleaſant vic of your eve; you 
tall vnderſtand itthe better if you conferre it with other Chaprers of the third booke that hang hereon,as here- 
after will follow. en FR i co 4 OR INAN | | 
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The Mathematical levil.. 3. Books, 
Chapter 22, 
Of the backs of the Tewel, «nd bis lineaments. 


level ha ppointed the theoricke ofthe ſanne,and ſome one deniſe or other withi fox 
EL 5 . Theruleon the backfide abut oaderagtcarlacs 


prot 


re re Ee 
at you ao par ro on 
lead, Locke more fourth Booke andlafſt , 


x4 


The = _— o the <Mathe e- 


maticall Fewel: gatheredand ſer foorth by Iohn Blagraue 
of Reade li :conteineth al the propoſt tions,and con- 


_ cluſions of Io "s — Iohannes Sconetus, Iohannes Roijjas, G, Friſius, 
- orany other, written on their ſeuerall Aſtrolabes, ſet downe heere in theſelfeſameorder 
thac Gerama Frifius hath done them on his Cathelicor, but ofchemapplicdto this Iewel, and altered to 2 


more plaine and briefe M both in writing , working , and vn by reaſon of the Authors 
' new deuiſed no them fixed as redie, as by any tables, wit «fm ofthoſe tedious 
| profers,ord afſaies, which Gemma Friſius is driuen to ken {a Curſor, Or Erachio= ". 
tum; who alſo hath annexed diuerſe ney additions ro moſt of the ——— 


Chapter 1. 
" How byt this Tewel to take the altitude of the Sunne, Moone,or Starres, 


Hough this matter be too too wel knowne alreadi the common ſorts 
yer ſince other authors haue madeittheir firſt Chapter,I refuſe not to follow - 
>| | the ſame courle, Adegreein latin Gradw, is the 160 mars of a circle : Alcirudegint 
Va bytes ahvdeor hg t:the famein all Aſtronomical obſeruarionps,is taken 
a e,or a relation ynto them. V Vherefore to _—_— 
| the Sunne,ler pn 2 lewclin your hand at libertie,turnin mag Los er 
3 | of Sfebe Limbe towards the ſunne, the rule onthe backſide 1yi the line 
fl rp that aca of of 


n 
of leuell, which line repreſenteth here your horiſon : then lievpet 
the rule next the ſunne (or put downe other, all is one) vn aliyou 
the ſunne beames to peirce both the fight h {nd looke what d woke 
-Limbe the rule cutteth, counted from , the ſameis the 


i FL=SSD] | titudefor thatinſtant, For ſtarres you muſt wihonceye tar, ocke through 
— the greater gromer Mie ales a adeofpurpoſe for iars till youſte th, 

them Ne EOS es your This « man nay ole be 100 RR ern 

- "dim e.the ſtarre euen with rhe vpper ww of the ſights, ſo hey be el tothe holts , which of ſoweis 

thought the beſt way, Further if your inſtrument be heauie, or your hand yncertaine, iris beſt ro hange itby a 


naile on a tree, ſtaffe,or poſt this taking of altitude will be muchin vie hereafter, 
Norte that when you take thealtitude ofthe Sunne, Moone, 0Fany Raarre being in the Meridian circle, thenio 
theſame called the meridian altitude, 


Chapter 2. 
Howto roger or rather examine the Sunnes — declination and diſtance of he Tropickgs,| 


and thereby alſo tolearne the latitude of any countries 


Gemma F 
He Ecliptickelieth alwayes byas, or inclining to Ce Tian, ſth to the PIO greateſt decli- 
. nation,which in theſe dayes is ad pet bank, ar rather after late writers 2 3.degrees, 28.minutes, 
which toproue, OETIIIIE ofthe ſunne in the higheſt of ſomamer, bing ache kn 
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"A Table of the moſt notable fixed ſtarres taken out of Sradims, reQified by obſervation to the 


yearce of our Lord 1558. 


Go minacin Declination. 


| 


— . _ 
»& Longitude. | Latiende. | Right aſcention. b a 
Y . . J , 
| The names of the fixed Starres. 8 —|— . |Their nature Equinott. 2 [deg win. 
. deg. mn. deg. mn, [degeese | 
"7 | Cornu arietls Praccedents.| Wl 37. 49 = 48 = | 14 47 
| 2 |Dexrer humerus Cephet. þ Rf tf5 30 1 © 43 |'& + 28... 
RS Extrema Eridani Acarn. Y.- - S 2”. ; 4 IV 4 58 
5 _= SCiroulus Mirach Y 24 50 = 31\ . | | NE. 
5s luba. V28 40; TH 4 28 i= 5 
7 Nr . —_ - o a -——  - > ZN. 
Dexrrum latus Perſei v&| 25 50 2 - +3 S| =O 
$ |Dextrum latus Perſei. | =. 2 © | 2 Y, 40 —_—— 37 
TY -—_ yh m. - | y—-4 = 30 ; q 49 o = 2 
11 | | | ws 35 
12 |Pleiadum Borealior. o& | 23 OE EY? 47 & v 
13 Seuen Starres, | _ 23 40. 3 492 — _ 
{ 14 [Hiadumfi- Prima in naribus tauri{ & 29 40 45 5 $ Ir 0 5 3 
15 [ue Sucula- | Secunda inter hanc &| yr 1 21 35 yo | IL 1 I 
rum. oculum Boreum , It 1 50 50 ; + 03 - = 
16 Terria inter cadem. Ir 2 50 © 61 i = 12 
17 Quarta &: Palilicia 5. A 40 2 C1 Ml 3 39 
18 [*X Oculus | in oculoBoreo 6:6. [Il | : 40 _ KL 62 | 4 29 
| 1 9 Tauri. CSeptima Palilicium. py Ea . T INGIENT & IE os - | IT . 23 JO 
20 |Humerus. {Dexter. TIC 23 = - 2 q & 72 13 34 
' 21 |X Orionis. QSinifter. - 1 -* — n_ — _ — zxrT 41 
I 7 Wi —_ 2 oO =. 2 
23 [x_ | © > (741? MS 7 
p Ka "_ Io : = E” $ 10 2 
24 Hedorum. Prxcedens. I. 4 pe ie +] @ Y + | 10 17 
= Eviphon, Sequens. Fx —_ mn , _ — | 2 11 56 
26 | Siniſter pes Orionis. 2 iam = 30 {South LIP 1 = 5 30 
27 [Stella Polaris Cynoſura. AC j-22 _ __©_\North|3 |__ 2 A . _— 23. 
n— —_— Tr. 6 20 10 7 To 
28 |Balchei velCin.. F**=<<9cns- S | : g 20 Fo 34-1 pl 79 =. 07 
Ty uli Orionis. Sequens. ITT 20 20 go {| LL R _ 
| 31 * Canobusin Argo naul. E $ = 0-7 DEE, & | 22 - x — 
32 * oo Maior Seiries. LT 8 40 0 I | | Y d | _ 17 5$ 
| 33 }* Canis 2 Minor Procion, S| 20 = 1" © — — ——— oa 
| Capurt3xr 5 Precedens. (Apollo W7 | _ 14 20 | 40 8.1 | | 18 2 
24 my Sequens. Hercules. | > L 7 40 | LS) _ | . | : LEM , 


"H011901 | 


-ap Jo 14v 


þ Mn , TINO 
: CE ERR . "g 


Int The Mathematicall Irvel. - 4. Books. _— 
4 againein the deepeſt of winter, being inthe winter Solſtice DeduAthe leſſer meridian height, owr oF 
che grearer, the remainder is the diſtance & the tropicks : halfe that, is the Sinn greateſt d ination, For 


i oF 
Inthe yeare 15 79. about S. Barnabies day , becauſe the countrie folke account that the longeſt day in the 

eace : forrwo or three dayes before, and after,l watched the ſunne comming to the ſouth, and there I tooke 

is higheſt alitude ech day,and I found thar the 1 3.day of Tune the (unne had the higheſt Meridian altitud 
which was 62.dcgrecs that I noted in my book. Then abour ſaint Lucies day in winter, ounted the ſhort 
day in the yeare, L watch the ſunnes loweſt meridian altitude, and found it the 1 3. of December to be 15. 
degrees.then of theſe two 1 ſubdu the veſler yz, 15 .out of 6 2.the greater:thete reſterh 4, 7.and that is the di» 
ſtance ber weenethe tropickes, the.halfe of that vz. 235 is the greateſt declination of the ſunne, and ſo much 
doth che zodiackedecline from thequinoRiall, and as much doe the poles of the wy orlde, which arealſo the 
poles ot thequ:noRial,differ from the poles uf the zodiacke. * 

Heere muſt you note that thus greateſt declination of the ſunne hath not alwayes beene found one, of ſe- 
ucrall authors arſeueral times: for Prolomcus & Ariſtarchus,Samius and Timochares,thart were 400.ycafes 
_ before him altnoſt,did finde by obſeruation that this declination was 2 3.degrees, 5 1, minutes, and 20. ſec. 
_ and from their time hitherwards, it is founderto decreaſe by little and little. For mabomete: Ararenſi; after Pro= 
lomeus TAE it 23 degrees 35.winutes : after him 4.20. yeares, Prophatius Iudeus 23. deg. 32. 
minures. "boſe of our times, as V Vernerus,and Copernicus, hauc found it 2 3. deg- and 28,minutes, and ſo 
is it thought be at this time, of thoſe thathatie made obſcruations with large i ents. »h 

But now by this declination is had the latitude of any place,verie comtnodiotiſlie. For example:becauſe be- 
foreI found the ſunnes loweſt meridian altitude 15.deg.adde thereto the ſunnes greateſt declination nowe 
knowne vz; 23.degrees, 30.minutes, it maketh'3 8.deg. 30.minutes;thequinoRials height aboue the horizon, 
which you ſhall dedu& from the quadrant of a circle vz. 38. 30. our of go.therer $.1.deg.30-minures, 


' the height of the poleor latitude atReading, where I made the foreſaid obſeruation. Bur being made by (mal 


inſtruments, I haue ſomwhat erred, for it is heere'5 1.7. The'contents of this Chapter ſerverh moſt truly an 
before, to all thoſe that dwell in the tempcrate zones , that is whoſe zenithes are betweene the tropicke and 
polecircle. But to thoſe that haue either tropicke in the zenith, the loweſt meridian altitude of the ſunne, be= 
ing inthe winter ſolſtice muſt be taken out of 90.6 ſoreſteth the diſtance of the tropicks. And tothole that 
haue their zenith berweene the two tropickes, therwo meridian altitudes taken in the ſolſtices, muſt be ioy= 
ned togirher, and the ſunne amounting muſt be taken our of the ſemicircle yz. 180; and fo reſteth againe the 
diſtance of the tropickes , whole halte vs.cheſunnes greateſt declination being added tothe ſunnes lowelt 
 meridian}altitude, maketh theleuation of thequineRial aboue any ſuch horizon,which being tak (as before) 
out ofg0.degrees, leaueth the poles cleuanion. Likewiſe whoſe zenithes ace in the colde zones,who haue the 
ſun continually .aboue the horizon certaine dayes, there muſt you take the ſuns greateſt meridian altitude 
being in the Solftice, jand likewiſe his left meridian alricude'che ſame day (for the ſun commethtwile viliblie 
in24-houres,to the meridian euen as our north ſtars do)thoſe two meridian altitudes ioyned togither,make 
the whole diſtance of the tropickes, thoſe that haue either of the poles their zenich,there the higheſt meridi= 
an altirude,is the ſunnes greateſt declination, and thoſe that haue the pole circles zenith, the greateſt meridi- 
analtitude,in the fommer Solſtice is the diſtance ef the tropickes, 
Blagraue,/ All theſeand wany more you may learve by the very beholding of the level,and might have done 
if nothing had beene written thereof, for the eve! being placed from latitudeto latitude, azin the 2.Booke 
and 1g. me» ſhewed : you may reckon cuen vpon the limbe all theſe altirudes aboue the Finiror, ſeuerally 
. at pleafure, for the Almicantares are had 1p/ «peu, and truely all the circulations of the Hobs, more readie 
then if you had the ſphere in your hand, andtherefore reade well the laſt part of the ſecond booketo yadet« 
ſtand euery parrof your level. | | | *) | MM 


- 7 API? Chapter 3. FO NRTSN LY 
How by the theorichs on the backe of the Iewel,to get the ſunnes place 
or degree in the 2.0d:acke any day. 
REI EO Gemma Frifius 5. i 
Eeke the d poſed in the cre! | nthe backſide of level, andthe the cul 
which in the Me efiencs «io yning et hedege fought nn” JF '" "_ "y 4 


This preſentday being the 7.of [une 1512. 7 woela know where the ſunne is, vz.in what degreeof the 
zodiacke, I reſortto the backe of my 1evel,and ſceke in the Limbe of monethes fore lune: and there the Ts 
as they be figured, where on I lay the rule which I finde to cutte in the Limbe ofthe fign&,adioyning 25s 


" degree, andalmoſt 46.minutes of Gemin, ſeruing to the beginging of the ſaid 7.day of June , which is the 

degree of the ſunne ſought for. Es . dt: 

.  * Buthere bythe way you muſt note,that the circle of the yeare conteineth but 365 .dayes,where as in truth 
itis 6.houres more verie ncare, whichis a quarter of a day, therefore when you make your theoricke, you 
mult know to | 196 it is made, either the firſt,ſecond,or third afcer the leape yearo: that knowne, your 

theorick ſerueth exatly ynough for that yereto which it is made, but to the next yere you muſt adde aquar- 
ter ofthe next day pouy'y.- to your oe propoſed, and then take the degree of the zodiacke ſeruing that, 
tothe ſecond yeare,take halfe the day following, to the third three quiarters, and thet the fourth is the yeare 
of the theorickeagaine, and needeth nothing to be added : deuide the yeare of our Lord by 4. and if there 
remainenothing tt is leapeyeare, if onetwo or three, as neuer ir is aboue, it ſhewerh the yeares paſt from the 


yeare. hh Example, ; 
"This yere 1582.deuide83.by 4.(foralwaysthe M.& C,yearsare laapyears) there reſteth _eywharby [ 


""_ CMatbemidticall Inel. 2. Books. 


| I itis the ſecond from the leape yeare, ſo that if my theoricke wore made for the rſt yeare,then this 
nd years, I adde to euery day, a quarter of the day following through the whole yeare, and fo 
orc or oe" The bein hone Sreratimmce gathered make aday, and therefore euerie fourth yeare © 
29.dayes,and then is called the leaps) years, in latin Biſe#t«: or an jaterculars , beckuſea Uxy is then pur 

in berweenc, other minures WEng arc not here to be regarded. | 


. Chapter 4. 
Hew to frnde the frennes declination for exery day in the yeare,and alſo " 
declination of enery part of thecliptic &. 
-Hat the ann citeſt declination is, it is ſaid in the 2.Chapter.In like manner;euerie 
V WV ofthe « annes grel tis ſenerall declination denominated ribs parallel cntng he ie drgree 
kaarhy Ft bop ke ek being {one oy che pn and deui +: Bookez and 
ſhewed ; . n bl unnes ceeme zodiacke,for @ fe 
r En anna io line, and hea. doth the paraltelcroſiing the ſame ſhow in the [peep 
wilereconed from th 


o&tial)the declination ſought for. Example. 
Theficſt of may this yeare 1512. I wouldeknowe the ſunnes declination * by thelafſt Chapter finde the 


{unnetobein the 20.degree, and almott an halfe of & 1 fecke thar degree on thedlipticke of the Marer , and 
there do ſee to cfolle the 1 8,Z.parallel, reckoned fromthequinoQiall, and becauſe the ſame parallellierh 


towards thepolearficke, ornorthpole from thequinoRiall, I conclude the ſunne declineth 18 .7 degrees 


northwards , and fo mzy you'feethedeclination of any degree of theclipticke, whicherthe ſane be there or 
Hor: if thectipricke! beamed oh your meter, or be yndeuided, the rule oc Finitor may ſupplicit. 


How to do the ſame avew way by the xodiacke of my Recte. 
| EY Lay thie Leketon any degreein thexodiacke , and his degrees reckoned inwards from the Links, 
| he” deſire. 


Example. 
Theliftof March {x lathe femoobogg in tw 20. OE: 20. deg. 26. minueof yl ſeekethe awe degreein the zo- 
"Ars 'e of ): odiatke, har tap wonag + betokry : and becauſe is 8 North | 
it dt North. Notetthiar if your Lebebe not deuided , ou neede butturne abourthe Reererillthe 
degree propoſed, .do currhe noone line,or axtreeline;and either of them ——— 


Gemma Fri/'us 


-” 


noRiall, which are alwayes equall, I finde 5 17 degrees, 
thatin. 


Chapter 5. 
How to finds the latitude or poles elenation,any FR poputlicny 
Placegor countriewharfoexer. 
' Gemma Friſous, | | 
Th py op poh arein effe&all one, fn, rn ypc gedy hey Cha 
aquaen reins 6ftheſunne ay-propoſ: Chap 
- CR En —_ by the firſt, andreckon the aeamong thee __ 
| wo — EF vpwards abour eere almicantare do to 
4 and het rghoart from the peleaib, ce, ene pail Ren : ay ſo doth he Finirertande 
| to lacitude _'>— a or articke, ſheywerh ; 
theleuation A PE OED gs 
. Example, The 10.0f Aprill 15 T2.the Scermmarags\ el 2.and kis declivation 112.by the 4.1 tooke 
his meridian altirude50. deg.which done,T told out. the 5 0. almicantare, and rurned aboutthe reeretil the ſaid 
-F 0.altniecnrare did meecte the 1 1Eparallel (reckoned towards thenorth pole) on the l-nbe,and there the reete 
fixed, I reckon on the Limbe the degrees berweene the Finer and the pole, or betweene the zenith and thequi= 
which is the height of the pole, or latirude at Rea- 
:ditg. oe! LE ohe SN pa, the xenith point of therevrmult bheabous thoquinoRtiall 
; . You may do tht ia another way without ths level, thas:ifthe declination of the ſunne be torch,ſubddet 
_ "thoſkimie fromehe meridian alritude, achereirwas 113, ,whichtaken out of 5 0, the romaine videl. 37 = is the 
Fr or eroEe height aboue the horizon, which alwayes ſubdued from go.leaueth the latitudevz 5 1F- Thani 
declination by be ſouth, adde the ſameto the tveridian altirude;arid ſo have you ——_———_——— | 


——— kewiſe the latitude, 
: Chapter 6. 
| Hmnokgnwwhize iccolehg i ay tits th ſane ſting, 
and in any region in the world. 
Gemme Frifins, 30» 


. "Qznnoretiobſc bur rdowrnethis Chapt. next.becauſcitis one of the chiefeſt therany yorgbegnntr aan 


in, and by my level is one of the exlicit where, in Gemma F.inſtrument, it was one of a 
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and therefore he. appointed it the 30.Chaprer, becauſe a man. ſhould be firſt well acquainted with his inftru- 
ment. The laricade 3fyour place & Riding, Bo ry had by the'5.ovotherwile "AT oftialBethewed in other 
Chapters following,you muſt get the ſunnes'dechnativn for-the'day propoſed, by the 4, and then atthe in= 
ſtant that you 'woula know the houre, take the funnes altitude by the firſt: which done, the Finicorbeing ſetto 
the latitude reckon the ſunnes altirude ſo taken amionglt the almicantares, and marke where his parallei-of 
declination cutterh the ſame almicantare, for there the houreline paſsing:by , doth ſhew the houreand deg... 
eucricdeg.being 4.minutes,thus in briefe always the altitude being taken the hourcline paſzing through the 
croſsing of the Almicantare, and the ſunnes parallelis yourdefire., __ _ | | 14-1 
. Blagraue. As oft as L looke whartit:is a clocke by.my level, and ſee with what facilitie, certaintie, and redis, 
nefle tor euerie countrie [doe it, ouerthat I was wont by Gemma Frilius inſtrument, with his Curior and 
Brachulum, I cannot but meruaile that hee' and his ſonne Corneliug G. coulde . bee content with ſo tro- 
bleſome a praRtiſe; which crulie I lothed euen vypon the firſt fight, which not onely in working this Chapt, 
butalſo in moſt of thear whole booke is verie comberſome,altzough in ſome Chapter more then in other,yer 
is Gemma Friftus to be excuſed, becauſe he was the inuentor. Faciiius enim efF inuents adders quam de nous compouere... 
' Example, .The fixt day of October 15 $0.in the morning I went foorrk of my ſtudie at our manſion houſe 
atBulmerſh by Reading, where [ was writing the fiſt copie of this propoſition at that preſent inſtant. The. 
htirude being there 5 15 degrees, and at the ſame time'the ſunne being in the 2 3.deg.8-minutes of his de= 
Clination by the 4,was 9.degrees ſouthwards, and 6. minutes, all theſe things to himrhat vſeth his ;ev« (daily. 
will alwayes be in memory, I ſay, I went forth then, and turning the edge of my /evel to 7 ſanne,] tounde 
kis alcirude 1 2.degrees by the firſt, which is as much to ſay, as theſunne was that ioſtantin the 1 2.almican« 
tare, wherefore by the ſecond booke 1 9.Ghaprer , ſerting the Fenirerto our Jatitude vz. 5 15 deg. I marked: 
wherethe 12.almicantare reconed from the fiter,did cur the 95> parallel,reconed from thequinoRiall line 
awards the ſouth pole, for that the ſunnes declination, yas fouth', and there did he Soreine that croſſed 
thiz.inter(e&ion ſhew me that ir was 3.deg. paſt 8 of the clocke, that is 8.0f the clocke,and 1 2.minutecs paſt. 
Foreverie degree is 4. minures in reconing the houre art all times,though euerie degree in euerie other retpect 
hath 60.minutes, and everie minute 60.ſeconds, and euery ſecond 6.thirds &c, vato tenthes. It was 1 2.mi= 
_ utes paſt $.and therefore time to go to breakfaſt, for him that lay nor laſt a bedde: I made haſt into the hail: 
wihice { found. my companions at it, and fo ſharpe ſer, that had not my level beene readier then Gemma Fri- 
ws Aſtrotabe, I had ioit my breakefaſt with looking what it was a clocke, and therefore I had greatcauſe to 
commend jt atthar time, | | ji | _— 

But what did | ſee more,euen the azimuth that the ſunne was in at that inſtant alſo croſting the interſeRi- 
on of the ſannes parallel, and almicantare,which being reckoned from the zenith line, did ſhewe me that the 
ſunne was in the 32 = vertical circle reckoned from the Eaſt, the azimuthes indeeddo repreſent,as je werethe 
Points of the compaile,and beforethe com afle found, men failed thereby, and therfore if you did diſtinguiſh 
thera into the poin:s of the compaſle, by ſome notable difference, then might you ſeear all times on whar 
pointthe ſunne,Moone,or any {tarre were without helpe of the lodeſtone, there be 3 2.points, by which de- 


: | _— F 
wide 360.and thequorient ſheweth 1,1 Z — degrees, ſeruing euerie point ſcuerally, but this ſerueth to no great ''! s " FRS cl, £1 


C er * #8 JH 4 
The latitud A ; 6 daaton feb ne tat euty »g 
T he latitude of ary place krowne, bow toget the aeclination of the ſunve, tor multuhi& 11% 
or any ſtarre, planet or comet, by obſeruation, "bs 32. he modi 
Helatitude knowne , ſubdu& that out of go.there reſteth alwayes the height of thequinoRiall in thae 7” ;/ [4 E 300. 
| | horizon, forthe latitude and thequinoRials height, are one the Fomgywmonato the other,they both ma- $109 of f 1 os 
.* king 9go.degrees. This knowne, take the mat. aug any ftarre or planer by the firſt Chaprer, . VR; | 
which iF it be found greater then thequino&tals height, then to vs that dwell on this ſide of thequinottial? C- ths bf . com 
the ſtarre ſhalbe forth declining, if lefle, it ſhalbe ſo1 : therefore take the lefler height out of the greater, the 
remaine,it is your defire, | vi | 
' Example, Heereat Reading the latitude being 5 17. the complement of go.is 38+. degrees,thequinoQials | 
height.I tooke the meridian altitude ofthe great ſtarrecalled Ar&urus, or boores, and found ir 60> degrees, 4/: :1 taxnigt 38 3” - 2 
 eutof 6oF. there reſterh 2 2& degrees, ſo much is the declination of ArQurus from thequinoRiall , and thar, ; 
northwards, becauſe his hezght was greater then thequinoQtials,and ſo. may you do for the declination of any 
ſtarre, planner, comer, or the ſunne. _ Nan | ; 
But thereare a great many ſtarres thatto vs neuer come atthe ſouth, becauſe they neuer come beyond the 
zenith, which arethoſe whoſe diſtance from the pole,is either leſſe,or equall to the diſtance betweene the ze- 
_ nithand the pole. The diſtance berweene the pole and the zenith, is alwayes equall ro thequinoRials height, 
wherefore the meridian height of ſuch ſtarres may be northwards, twiſe taken, once aboue the pole and a= | 
- Sainevnder the pole. For the declination of theſe, take the latitude our of the greateſt meridian altitude, and - 
the remainer our of go, (ov reſterh your defire, Bur if you will worke by his lefler meridian altitude, ſubdu& 
It out of the latitude, and the remainder our of go, there reſteth then the declination ſought for, Againe if you 
liſt,ſubdu@ the lefler rieridian aiticude out of the greater , and partthe remainder in halfe, and ſubqu& that 
halfe from 9go.the ſame declination appeareth againe. | CANOE pi 
There be other ſtarres which come paſt the zenith, and yet neuer ſet: their declination may be had both 
wayes. The Jevelit ſelfc yelderh ſo plaine demonſtrationthereof, that it needech no example, for the finiter 


being atthe latitude, the parallels ſhevy what Nars may ſet; or ſer not: riſe or not riſe. I take the lefſe,vz.387 
in thatcountrie. TED | 7 ne 
F: Is D-# | | To 


en—__ 
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 andtake the altitude of the Karre. Now the altitude and the azimurh being 
fiitor tothe larirudeind ſreke where the like aziwuth, 6c almicantare do crofie ech other, che-parallel of the 


4, 


W. _ ThecMabemaicalIni 5. Bog, 
Todo the ſamethe ſtare being in avg place of the ſkee by obſernation — 
75 © end belpeof the Jewel, 8 - — iP 


© Blagraze. ' Place your 7evel to lieleuell or flatte with the horizon on a ftoole, poſte, or otherwiſe, ſothat the 
line 6fTeuell lie in the meridian yz-iuſt northand ſouth, which you may doe by helpe of a diallneedle, reti= 
fied or otherwiſe, as ſhalbe ſhewedin the 33. Chapter-: this done turne about the rule till you may ſee the 
Rarre defired, euen with your fights, and then marke whardegree the rule cutteth in the Limbe, and reckon 
li fromthe nootieline, for that ſheweth the azimuth the ſtarre is in: this done, take yp your 1evel preſently 
had both ar one inſtanc, ſet the 


Alatey cutting the ſamie ctoſsing, ſhewerth the declination of the ſtarre, being numbred from the equinoRial: 
*-Exignple. 1 went one tight to make this wy mu of the great ſtarre ynder Orion, called («nu maior 
kd he dogge', when my level was laide flatte with the horizon ona ſtoole , and the nooneline cuew 
th'the mendian, which I had firſt drawne in the day time = on the ſtoole, then rurning about the rule 
towards the ſtarre, I founde that my ſightes were notaptand heigh _ for my purpoſe, wherefore: 
F hanged a plumline, or corde ſomewhat V Veſt fromthe Starre, ſo that I might pergeiue-the Game 
line-er corde rhorowthe ſights, then I tayed vorill the ſtarre going forwards was come, ſo that I might ſee, 
thorovy the fighr of my rule euen withthe corde, then I marked what degree in the Zinbe the rule. 
there cut, [ found it'39:degrees fromthe noone line,this number kept Lin minde for the azimuth, and {pee-: 


. dily1 tooke yp my Jewel, androokethe Starres ugh ererdBe ai [ founde to be 1 4.degrees, "his 
conciu 


done,l ſer the Fiziror to qurlatitude vz,5 1 - and ſought where the #9. azimuth, and the 1 4.a[micancare did* 
croſle, and rhere I found the 16.parallel to cut them : whereby ded that the declination'of Cans mas 

jor was 16,degrees, and that ſouthwards, becauſe I found the ſaid parallel on the ſouth fide of thequinoRia?; - 
& what more might I there ſee, the houreline cutting there with the parallel, did ſhevy me his houre diſtance 
from the ſouth, whereby I might haue knowne what ithad beene a clocke, and his right aſcention alſo, as 
ſthalbe ſhewed in the 17.and ag” pr Suchis the rediniefle of this /evel , thathe would clapperhre or-4; 
of Gerama Friſfius Chapt.into one, it I would ſuffer him,and ſometimes dorh whether I will or no,exceptT 
ſthauld make two Chapters of one thing, which I ncede not for lacke of marter,as ſome haue done,that coyne 


: Li 


- 


a great many Chapters without ſubſtance. 


| Chapter 8. 
How the latitude or poles elenation may be had in any region 
| by the ſtarres that nener ſet. | 


IO thoſe onely that dwell vnder thequinoRiall, all the ſtarres of the firmament do both riſe and ſet eue- 
1 rie 2 4. houres: but to thoſe thathaue either pole elevated, by howe much the more iris eleuared , by ſo 
much the more number of ſtarres are continually aboue the horizon, and as many continually vnder, 
in ſomuch that where the pole is zenith, the one halfe is euer aboue,the other ynder.By thoſe ſtarres that are 
alwayes aboue any horizon may the latitude be thus found. | 
Take both the meridian altituderdf the tarre yz,the higheſt and loweſt altitudes inthe meridian,as in the 
57.there will be 1 2.houres betweene theſe altitudes, and yer oftentimes ic may be done in a winters night, 
ocron you mult haue certaine monethes ſpace betweene. Adde the two altitudes, the halfe thereof is the 
& es e enation. Nur" ; ; | = | | 
P" Take here Gemma Frifius example. He ſaith at Louanethe 1 3.of December 1 5 4.7.about fixe of the clock 
at nighrt,he did diligently obſerue the I Jrmag altirude- of the ſtarre in the taile ofr/@ minor, called Cynoſura 
which we call the pole {tarre,to be 5 3.degrees,5 $.minures, the next day about fixe of the clocke in the mor- 
ning he obſcrued his meridian aleirud ide,and found it 47.deg.43.min.theſe two added make 101.degrees 41 « 
min.the halfe hereof vz.5 0.degrees 50. minutes is the height of the pole at Louanizn, | 
 Blagraue, But the cauſe why I tooke Gemma Friſius example; is to ſew you that it appeareth by his obſers. 
uation,and the middle part of the o_ laſt before; that the tarre which the common ſort and valearned 
do take for the pole of the worldeis diſt; 3. yoo 8. minutes from the pole, the pole ir ſelfe being no. 
bur onely a point imagined 9go.degrees diſtant trom ech part of thequinoRiall, Farther you muſt norte 


that is ſcrueth bur for ſtarres equall orlefle diſtant fromthe pole,then the zenith: but where asthe one mes- 


ſa 

ridiair altitude ſhalbe north from the zenith, and the other ſouth, adde them as before, and halfethe produdt: 
is thedeclination of the ſtarre, ſubdu that out of the greateſt alricude, there reſteth chequinoRials height, 
which ſubduRted from 9o.leaueth the latitude, © | mm | 


Chapter 9. no Mp 
Thelatitude knowne, bow to finde what day of the moneth it i, though it were 
loft,as they ſay,by the ſunne ſhtming at noone. 


N the 3. Chapteris ſhewed by the theoricke to get the ſunnes place by the day giuen. But here we ſuppoſe 
the ws vnknowne: or elſe admit we would examine the account made by Alphoſus tables . Firſt gerre the 
latitude as before, then take the meridian altitude of the ſunne , and thereby get his declination bythe 7. 
and whether it be northwards, or ſouthwards: if therefore the declination be norch,reckon it on the lewel a= 
mong the parallels towards the north pole: but if ſouthwards then among the ſouth parallels, and the ſame 
parailel fo reckoned from thequineiall, ſhall cur thecliprick in the degreechat the ſunne is in at thar inſtance, 
Example, In Autumne 15 80,0na day vaknowae for want of an Alminacke , I tookethe meridian __— 
| TEE rude 


A 
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tude of the ſun 3 2.deg. ſo thatby the 7. I found his declination ſouth 9.deg. Therefore among the paral- 
lels ſouthwards I reckon 9. Ifinde that the 9. parallel doth curte the 225 of :2;,or X, bur becauſe itis in Au- 
tumne, therefore ir muſt needs be of => if you doubred whether it were Autumne or ſpring, obſerue the al- 
titude againe a day or two after,andif it beleſſeir is Aurumne,if greater,the ſpring, Bur now hauing thede- 

ce of che ſunnein the zodigck, to finde the day of the monerh itis'bur Vice ve-ſato the 3. Chapt. and 4.for 
cuen as in the ;ponngent day, you ſeeke the ſunnes deg; ſo heere hauing the deg, you may in the circle of 
monethes of the theoricke, ſee the day anſwerable accordinglie , thus: ſeeke in the theoricke 22 Zdeg.of >, 


and there ſhall you ſee to anſwerethe 5.day of Otober your deſire, Hee rudiori minerua, 

Bur this obſeruarion —_ it be excellent, by which both the quantitie ofthe yeare,and ſunnes motion 
hath beene by old pradtiſers obtained, yer doth it require inſtruments verie large, and for all that about the 
Solfticesit is ſcarſe exquiſite, becauſe then the dayly aicenſe of the ſunne cannoteaſily be diſcerned by inſtru- 
ments,by reaſon of the tranſuerſe hight of the zodiacke. | 

Blagraue, I will ſhewe you another as reddie way,.or reddier, by my Reete, and the rather becauſe in ſmall 
inſtruwents theclipticke line may be either left out,or not exaRtly diuided in the Marer,and is not much diffe- 
rent from my addition in the 4. Chapr. For hauing taken the altirude,and founde the declination as before, 
then reckon that declination on the Late! from the Limbe inwards, yz. 9.becauſeit is Autumne : let the Label 
runne ouer the autumnall fignes,which are ,m and 7, vatill the ſame g.degree'doe touch or crofle the 20- 


diack,& you ſhal finde that it wil light on the 2.25 deg. of >,cuch as before,and if the Labe! be not deuided, 


turne the autumnal fignes on the nooneline, and you ſhall finde the 225 of totouch the g.deg.reckoned 
on the noone line from the Limbe: if it were for the ſpring time,then you ſhould take I& and Ir, ifin win- 
rer Vp 22 X,1in former 93 $\, Np,Gec. | ; s 

Further you ſhall vnderſtand that though Gemma Frifius appointeth this to be done, the ſunnebeing in 
the meridian, yer by my addition in the 7. Chapter,you may do it any time of the day, and as well or better _ 
rowards nightthen at noone. For by the Azimuthand altitude ofthe ſunne, you may get his declination, as 
I there ſhewed you to get the declination of the ſtarre , 2and ſomwhat more eafie is itin the ſunne ; for you 
neede but hangea plum line in your hand betweenethe ſunne and the 7ewel,if the fights be not long ynough, 
and then turne the rule abourtill the ſhade of theline fall equall with the fiduciall line of the rule, 


Chapter 10. 
To finde the right aſcenſion for any portion of the echpticke,aud what degree of the 
Equinoftall doth coaſcend,or riſe togither with exery degree of 
| thecleptiche in arig | 


t ſphere, 


+ Hecliptickeby reaſon of his oblique ſire totheqyinoRiall , doth continuallie change his ſcituation in e- 
uery horizon: (o that ſomrimes he is ſciruate ſomyhar right, and then goeth he ſlower, ſomtime more 
oblique, and then goeth he ſwifrer. ButthequinoRiall becauſe in euente ſeuerall horizon , he keeperh 
one inclination , and forme of his angles ia his motion , there doth alwayes riſe in equall time equall porti- 
ons thereof: wherefore Authors haue meaſured the motion of theclipticke by thequinoQtial partes, There- 
fore the portion of the equinoctiall, which riſeth with any part of thecliptike is called 4/enþo in latin, in En=- 
liſh a riling.or aſcention.In a right ſphere ; this riſing is called 4ſcenſoo rea, right aſcention: in an oblique 
ſphere, Aſcenſio ebliqua, oblique or byas aſcention,-and beginneth his vumber where o. in cutteth the Equi- 
—_—..- EPR Os Re EIN 
© This matter is eaſie by the 7eve!. For hanging itby the handle or equinoQiall line of the Marer, the axtree- 
line repreſenteth the right -horizon. And the meridians cutting eueriedegree of theclipricke , if you fol- 
low them to thequinoRiall line (whereto the ruld with his numbers muſt be ſer ) do exprefle what degrees 
ofthe one go riſe with the degrees of the other, . Note alſo that euery meridian is a right horizon to ſome 
lace or other. peta WS | 
s. Example, Take the level in your hande, and ſet the rule tothequinoRtiall line, becauſe of the diuiſions, and 
then if forthe right aſcention of the 5 .degree of &, you follow the meridian, cutting the ſamedegree of the 


eclipticke line drawne-on the Mater, till you come to the EquinoGtiall : there the rule heweth you 3 2 deg. 
and alittle better, which is the right aſcention of 5.deg.in &. And for the 5.degree of m. The ſame meridian 
ſhewerh in the rule 2127 degrees and better , «for the yppermoſt numbers of the rule, ſeruethe vppermoſt 


care&ars of theclipticke linevz. from Vp'to 93, and the lowermoſtthe other vz. from 95 to V. And now it 
is eafie to know how many degrees of thequinoRial riſe with any whole portion of 45 pp : as for ex- 


ample, with the whole ſigne of &, the two meridians comprehending it, do ſhevy in the rule 29,degrees 5 4+ 
minutes of thequinoRiall. | OO 
| Chapter 11. . 


The ſame more compendionſly by the Reete. 


— 2  GennaFrifmw, 13. 
Lace the Reete ſo,that o.in'Y of the zodiacke touch the north pole in the Mater, and he 2 the ſouth: 
and now the Limbe heere repreſenting thequinoGiall, as I have ſhewed in the 2.BookeSe. Chapt. is de- 
-”.. nided accordingly , »the numbers begitning from the ſaid interſeion at o. Ya» the centre being now 


the pole or poles of the worlde, It muſt needs be therefore that eerie line imagined from the centre _ 
mM 


.* 


30 The Mathematical! Tewel. 7, Books, | 
Linbe repreſenteth a meridian,which cutting the zodiack of the Rcere perf ormeth the ſcope of Laſt b 
For tay e Label - any degree of the xodiecke and it preſently Meweth in the Zimbe his a5 pe ng hee 
needeth no example, __ cap jv" 
Note that oppolice fignes and alſo ſignes equally diſtant from thequinoRiall poinrs do aſcende in arigh 
apps prone oreanatos F. 4 -mk mary pane rye ey 4 a RN al 


Nore alſo being that euerie Meridian is a right horiſon to ſomeplace, as in the laſt cap. I ſayd, therefore 


the likedegrees ot checlipncke and thequinoQial niuſt needes cut togither the meridian of any ptace as do cur 
m any rigtc horiſon; bur then are not'called nght aſcention,burcxlmediation or Cubninarien, whereby you ſee 

thar the rrght aſcention and mediation or Culninarion areall one in ſubſtance: bur yer to lay thetruerhythe righe 

aſcenfion 1s properly the degree of thequinoctiall, the Culminatian' is the degree of thecliprike coaſcending 

the right horizon with any ftarre. ONOn TLC norte ERIE 15 gt I IN | 
_ *G.triſiur 1 4,” Contrariwiſe ro aoy right aſcention propoſed any man may gather the degrees of thecliptick 

coaſcenaing pertormed,viſa verſa. TY | : mm 
. $1460 | Chapter 12. 


What point of theclqticke it i, a wellmthe firſt quadrant asinthe reſt alſo, that bath the 


greateſt difference betwerne the arch of theclipticke, and the arch of 
+. Fhecquinottiallcoaſcending with bim. 


 *- Gtmma Friſus, 16% 


"Ton nias requireth heede. Lay therule vpon the pole circle of the marer,moying it to and frothere- 


on, in ſuch wite that the pole circle do cur like degrees in the rule numbred from the centre, as the rule 

.doth cutjn the Lonbe numbred from thecquinoRiall,and then reckon the degrees inthe Linbe,from the 
Pole to therule,the lame is the declnation ot © e part ſought for,then by the declination (o known,the poine 
of thecliptickeis bad by the y. Chapter. | | 
Example.” Let the pole circle(to auoide profers for breuities ſake) cur - 37 deg, inthe rule, the ſame num» 
ber.you thal finde the rulero cuitte in the Limbe. Then berweene the pole & the rute reckoned on the Limb,are 
36% degrees, the declination of che point ſoughtfor, Therefore by the g. to that declination, thereanſwe- 
reth 1 6: degrees of theclipticke aumbred from o ip * or >; fo thar in the firſt quadrantir lighteth iathe 


| 165 degrees of &'iin theſecondythe 135 of $1, inthethird, 167.0f m,in the fourth, 1 3} of x7.now becauſethe 


— — —— — 


right aſcenſion of the 16 } deg.of Fis 43% deg. of thecquinoRiall, and thatthat parr or degree of theclipticke 


| Isdiſtant from © in? 46 *"deg. ſubdutt the lefle from the greater, therereſteth 2? deg.almoſt which is the 


greateſt difference betweene the arches 6ftheclipticke and ehequinotial in theafſenfions of the right ſphere 
which hapenethin the ſaid 4,places. 


Note thar if the greateſt declination of the ſiinne vz. 23 44 deg. ſhoulde intime alterto be moreor lefſe as 
it hath'in tire beene found lefle and lefle by Prolomeny, Vernepus; Copernicus and others, then would the number a 


fore yz.73.4 deg; alter by reaſon the pole circle then alteterh alſo,or elſe nor, 

| _ » Ofthedefereycef aſcenſion 
T appeareth by the laſt Chap. that the greateſt inequalitig of aſFenſion in a right ſphere, cannot be aboue 
2.7 degrees betweenetherifing of thedegrees of the quinaRiall and theclipticketburin an oblique horizon 


© "there hapencth great yarietie and difference, becauſe theclipricke and the horizon make for greater muta= 


tions of angles,and inclinations,thenin a right ſphere, VVkereby the ligne Yharha farre deale lefle aſcenti= 

ſion in regiens,declining to the North, then in a right ſphere : and contrariwiſe => far greater : Woe & 
leſſe then m,and It then 7, which ina right ſphere haue equal aſcentions. The cauſe is for thar thoſe riſe a- 
bouethe horizon in a moreoblique ſcituarion, and theſe in a more right, inſowuchthatthe ſixe ſignes from 
the beginning of $3 vato thend of © are called right aſcending, the reſt oblique aſcending . And the-more 
the ſphere is bending rowards the poles, rhe greater 1s this diuerſiti® : this difference of aſcentions, either in 
elle ab oohrwcayes: thoſe of the right ſphere,is called Aſcenſomm: difſerentia{(that o lic difference of aſcen« 

,yerloo 


ke how much wanteth to ſignes oblique muadieg of their righr aſcenfions,ſo much againe rhe 
th centions 0 


oppolite fignes right aſcending do encreaſe : ſo thartthe right a two oppolite figees are equall to 
the oblique aſcenfions of the ſame ſignes taken togither.Bur now to the marter.. was ; 
* How to findethe difference of aſcenſfions, place the Finitor to the latitude,then ſeeke in thecliprick line that 
degree whoſe aſcenſionall difference you require, and followe the parallel, cutting that degree vnto the. 
Finitor, marke what meridian cutteth the Finicer there withthe ſame parallel, looke howe many degrees di- 
_ that meridian is fromthe axtree line, ſv many is the difference of aſcention of rhat degree of rhe eclip= 
ticke. LE | | 
Example. T would know the aſcenfionall difference of the beginning of >, T place the Finirer to the latitude 


vz.5 17 here ar Reading : then following the parallel, cutting o.in't& vnto the Finiter, I finde berweene the 


axtree line & the ſame point ofthe Finitor 1 4E= meridians, therefore I conclude that the difference ofaſcen= 


fion of o in &54is r4.degrees,5 ; minutes. And becauſe vF is a figne oblique aſcending (as is ſaid) I fay that be 
riſech ſo much ſooner in ouc horizon then in a right horizon, as 14. deg.5. min, commeth to. The like di- 
veclitie of aſcenlion hath the b:ginaing of my wiuchis oppolige to v5, but that you muſt rakeaway the diffe- 


| cence 


= 
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the right aſcenſion in the: 
convene alien, aſs »hh Coon poyoadaekgndh kb habe St 


Chapter | 
The fame very Fn the Reete. 


emma Frifius 1 


you horizon knowne by the 2.Booke £ Chapr. If you would knovy the aſtentionalidifevence of a- 
hen 


of the North fi nes, lay the ſame degree to cut on the northeaft quarter of yous horigen, and 
thereto, and chen umbring on the Limbe the diſtance betweene the rule ſo placed; , and theaft, 
or 6.0f the cfocke line,the ſame is your deſire. If you ſeeke this difference far ſourh p06, on NICs 
degree onthe fouth. eaſt partof your horizon, and then.doe as before, bur you may as is aide, to fa p foi 
by know by tzeone halfe the oppolites, yea by one quarter the whole for this matter, if yourake thein 
alike from o. in and =: for XY np and 5 have like ta ade m and {,, fo 3 > vp and ITbur 
not in hike degrees as thec oppolires hane. 


-2 tans SMELL. 


Gemma Frifins 


'F the + "wy 1.3,you learned to finde the ri = 2” of the zediacke,and 
difference of ins. mn Eero 64 | Rona ah 
and from theright aſcentions of north ſignes,take the difference of aſcention, and fo haue you your = 


fire. 

Example, "The right aſcen. of the 4-deg- of Ir by the 11.6 1 2.is 62 degrees;che difference by the x 3.15 28. 
deg. 13.minures : now becauſe Ir is anorth figne, I ſubduR the difference vs. 23:2 ourof 62. the right a= 
cen -— reſteth 3 3.deg.42.minutes the oblique aſcenfion. Likewiſe the right aſcenſion of his oppoſite 

© 4.0f Þ is 242.0 E | adde rhe difference vz. 28.18.there commeth 270.deg.18, minures, the ob=- 
4  afhenon,chd ſo may you do for cuerie eleuation or latitude, 

Theſe preceps though they ſhew barcen, yer haus they —_— denoting, and ingquilions of 

the heauenly motions. 


16. 


chm 
cenrions both 15 be ond obliquegbat 15, what "> 
Tap : NE" We 


Gemoma Freſius 1 9. 
Tandy Sr broutfe Gi Beyyerk in, cntcluaiing Leh gag Hen 
nheicos, a5 before in the 14. Chapter y 
| Hadrian the ſphere areall one, and thedifferencein the == one in 
EP cor pocket rene fro the eblique aſcenfian.as in the 15. you muſt abs 


Connors &>focontrariwiſe, | 
Abrieferule.Adde 180. voto the qblique aſcenfian of the oppoſite degree to the degree ropoſec 

Example. 'Forthe oblique deſcenfion of the 4.of1r.adde 186.to the, | 

48-270;degrees 1 $.minurcs, as before, iv 450.18. e 

| hag por. exceeded 60. But now you. muſt our this 12.45 0 tt .minures, 2 

'x$. minutes is the eſcenſion ſought for. , 


Kenkon of the 4.of which 
ue deſcenſion of the 4.1 Ir Fir 
360: the retains v2, 90.deg. 


Chaprer "=O we 
The lengitude and [atitude arr tens cir br or obth 

m aſcention, thrill iric-6-0/b 149 the 6; "0 
56a OTE TE IO 


Gemma Friftus' 20, 
Eere Gemma Frifius burſterh out in theſe words. This inſtrum 
wonderful vſe,that I ſcarſe know to ſetit downe org leach _— 9: pe Lan oftentimes to reduce 
many thingsinto one Chapter, How then(g being euerie way to0 


h inferior to G F ſer don ohm charge order Jiewel: 
cchin frmounrng des Jofirument, anc gage os rang rata 


me,time bur by 

| y-76; the marrer: ſet "A Finitereuen with chelprcke line of the Mater,and ſodo the azimuthes repreſent 

| Pour oy mn and the Ldenjcaneares thelarirudes theclipricke”, therefore reckon the longmage and late 

- tudes of your ſtarre, whichin diverſe. rables Fou may hawe Kai amenghthels 2logke here that x 

the ſtarres place in the Marer, then marke whar meridian and parallel oftheware, doe crofle the ame 

| .fche fare ſo founde, cheone hh kirigh ale 76i0the 10. CITI jadiaacior 

.thefou Rn" 
| 6  Krariple 


ſub ehrundentand 


—_ TT eee  D—_, 


_— —— Q— 


Naarres fr 


thatis his 
_ thelatitude is ſouth: 
he eager Tino riee being » parallel northwards,docroſſethe azimuth paſcing onthe ſame 


3» TI _ Tea ooc | oN {..F 


| — to ſay, where the 6 Hp —___ and the 542 42 alwicantare do crofſe ech other on the matergis the 


ra edn graue himin and write his name:but becauſe in ſmall inſtruments it would 
that the ſtarres doremoue1n 100, yeares almoſt a degree, therefore make bur 


and alſo 


| a pricks with yncke for the time being, and then rurne away the Finer ynto the latirude v2. 514 deg, being 
_our elevation bere at Readinge .Now therule becing ſerte tothe equineRiall may you ſee the 4 
- ia .curting the Gid prick or ſar ſo placed, which ſhewerh his righe aſc.to be 62, deg. 30. min and the 15 - 


ſhewing his declination to be 1 5.deg. 5 0.min.8c that cowards the north from thequinoRial though 
he were ſouth trom theclipticke, laſtly tor nis difference of aicenfion, you may eafily know azin the 1 3.by 
tollowing the ſtarres parrallel ro the Fimnirer, and there take the number of the hourelines to the axtree line 
which here are 23.and berter,by the which and the 15, Capt. you may gather his oblique aſcenſion. For be- 
cauſe the ſtarre is 0n the north part of thequinoRiall, therefore ſubtraR the difference vz. 2 1.from the right | 
aſcention before found va,62.deg.30. minutes and therereſteth 4.1.degrees,30. minures,the oblique aſcen- 
Gon: bur ron vz-2 2.ynto the right aſcention vz.62.30.thereof commeth g2.degrees 30. 


cenfion. Bur if it happen ſo that the ſtarres parallel couchnor the Fon then being a 
north ere —— — an _ INI being a ſouch Rarreghe never riſeth there. "y - 


Chapter 18. 
The decknation of, "_ flarres propeſedwubeheir latitude which newer altercth, 
bow to finde their TTY inthe 20d1acke. 


Gemma Fraſhes, 21, 


apo did Prolomeus vſc,& before him Hipparchus Samius, whereby they found that the 
rres,had alſo.a motion contrary to the ficſt mouer,and tharitis urmed ac- 
wrodedpre 0195 ye For the d about his = For inſomuch asthe lati e of allthe fixed 


cke) they 


ypon any es. And tereby it EY to paſle,thar 
along be always of like diſtance from the Eclipticke, yet they come neere or I further off from 


ye" inthe 7.Chapter how-to get their declination from thequinoQuall : theirlatitude may be ta- 
ken out of Prolomeus tables, or any other , becauſe they never chaunge. Letvs therefore take an example 


| or elF obo Ul es Times weed 427ecre before bin ,did obſerue the Rarvecal- 


Spica,iahis time to be declining north from thequinoRial = pak is 24. minutes, but in the os of 

Prolomeus, he a ip poi rage: yer 0p defire is to knowe the true places of S _ 
"= hs. ue fay thoſe times |: The laticnde of Spica is 2. Aegreeourblrom 

- bylenhyroo/oary {yaa the zenith rowards the ſourh pole mater, for that 

ad theredo I notewhere the latitude of oy lays o) be anne) 


cab, per ica for Timocharis time. In like 


en an 100. 
CONTEST 


Th th Fg d d, the 
main try 


| wer diernce ofa the trill ft plac, 
recline lefrwards, for north parts or ſtarces re pon 


or ſtarre, pro from the ax- 
yer det theme te the Flaver whith 


®> Aullerr inthe Linterka _— ue aſcention be propoſed, ger the difference 
dy the 35.-v3.ſubdutting rhe oe afike ae ES : bucif 


Vo Y VEE" IV 
E EIA , p 


4 The Muthematicall Iewel. 3+. Books. is 
ir be ſouth,then ſubduR the right aſcenſion our of the oblique, ſo haue you the difference, and then worke ag 


'* Example, T would know in what region the beginning of 25 doth riſe wich 60.degrees of thequinoQiall 
Tn a right ſphere itriſech with wha ago Now uſo is a north figne, I ſubtra& the oblique aſcenfion 


out of the right aſcenſion vz. 60.0ut of go.there reſteth 30, degrees, the ditterence of aſcenſion .: then in the 

rallel drawne by o-deg. of £5 Which is the verietropicke , 1 number 30. deg. reckoned by the hourelines 

om the axtree line towards 'yp,and thereto lay rhe Finirer, ir ſheweth in the Limbe the 49.latitude almoſts 

By this Chapter, the diſtinioa of che Geographicall parallels, and climares are performed very eafily. 

_ . "This is alſo performed eafily by the Reece, numbring in the Lanbe the difference of alcenfions from 
6.0f the docke downewards for north fignes and ſtarres : and ypwards for ſouth , and therero ſer the rule, 
then vnder the fiduciall line of the rule,ſetthe deg.or ſtarre propoſed, and marke which horizon ittoucheth, 

ſo haue you your defire. | | 


| 2A Chapter 20. | 
To finde the amplitude of the riſing and ſetting of the ſunne or ftarres. 
emma Friſtus 23. 


A Ll men know that enery horizon hath foure principall points, videl. eaſt, weſt,north, and ſouth. There 
is neither the ſunnc, nor any ſtarre thar riſeth full eaſt, except he be in thequinoRiall where the ſunne is 
© Neuer; but being in the beginning of '« & =; at al other rimes he is either north or ſouth & riſeth north- 
eaſt or northweſt accordingly as in the 2.Booke +3, Chapr.is ſhewed. Theſe points in the ſunne riſing gif- 
fer euerie day,atfd are called Amplitude orew,and thus are had. | | 

Place the Finitor ro the latitude,and follow the ſtarre or ſunnes parallel ynto the Finter,the deg.betweene 
thar point and the centre is the amplitude. | | | | 

' Example, The ſun being o.deg in $5, follow the tropicke parallel vnto the Fixiror,placed to the 52> latitude 
it cutteth on the Finiter 40,degrees reckoned from the centre whichis the ſunnes amplirude of rifing, 


Todo the ſame another w4) on the Horizons. 


Blagrane. Place o.deg.of 25 onthe northeaſt part of the 5 17 Horizon , and marke what parallel of the 
enater reckoned from the pole, doth cutte the ſame horizon in the ſame point , and you ſhall finde the 
40. parallel le to the former operation . This coulde never bee performed in this manner by any 
other Aſtrolade : the reaſon heereof..is for that the north pole of the mazer repreſenting theaſt point , by 
the ſeconde booke->4: Chaprer, allthe borizons are by _ artificially deuided into 360.degrees. 
You mayalſo get amplitude of the ſunne by obſcruation, thus : place the /ewe/ flatte with the Horizon, ſo 
that the nooneline may lie iuſt in the meridian fixed, then when the ſunne is riſing turneaboutthe ruler, till 
you may ſee him throw the ſightes , andreckon the degrees which the rule cutteth on the Limbe , fromthe 
noone line, which if they happen to be 90.then is there ho amplitude , for the ſunne riſcth Full eaſt, bur if ic 
be more or leflethen 9o,ſubduR the lefle from the er,the remaine is yourdeſire. ; 

Example, The ſunne being 0.in $5 atthe rifing, the rule hall cutte 1 30. deg. reckoned from rhe noone- 
line,therefore taking 90.thereoutitleauerh 40,the awplitude in our laurude. | 4 


TIS. Chapter 2t, | 
The amplitude of the riſing of any knownt flarre ginen,or of the ſunne with his place in 
w_ the For Sch the latutude of the countrie agreeable, p 
| __ _— frhe ſi _ A - be dt know in 
A Da comes oc ene ne ng rs. ron x vere grnen 20. be $0. Cegrrs, to nor ia 


neth, reckon 5 0, deg, on the Finirer from the center no men and 
* frotillircutte the ſunnesparallel, which then is the tropicke, and you ſhalſſee in the Limbe the pole cle. 
ated 5 8+ degrees almoſt, the latitude ſought for, and ſo may you do with the amplitude of any ſtarre and 


his parallel | | . | | 
8D To findethe ſame by the Horizons, 

' ' Blagrave, Reckon the amplitude of the ſunne or ſtarre from the pole among the parallels, and tothat 

rallel lay the deg.of the funneor the ſtarres Apex, and thethorizon paſiing there ſheweth the latirude, Thi 

IikewiC: could nor be done by any other Aſtrolabe before this. _ pas, 

' Example, AdmitTI had taken the amplitude of the great ſtarre Oculu rauri,” as before in the addition of the 
laſt Chapr. or elſethat it were otherwiſe propoſed to be 45. $, I reckon fromthe North pole the 45. 

parallel, and turneabour the Reere till-the ſtarres Apex do touch the ſame, and there preſently doe I ſee 

677 Horizon,wherby I conclude that where the amplitude of 0culu tauri is 45 .thelatitude of that countrie is 

657 deg, | | | 


Chapter 22... 
To know the riſing and ſetting of the ſunne, and the ſemidinrnall 
Is . archofthe ſunneandſtarres. 
YLace the Finiter the latitud 6 SHS, « | doth thehourelin 
Pigs eng there ſheyerh Your delire, | ay | ——_— _— —_ 


— — — — - 


- countrie, asin the ſecond Booke 


. pole at Conſtantinople, 


A 


_. -...."—_ Mathematical! Tewel. 7. Booke. 
and 


le. The ſunne(being-in the 10.'degree of &, I woulde knowe his houre and time of rifing and 

ings parallel ofdeclination by the 4.is 1 5.northwards, therefore I follow the 15 .parallelto the dro 

e houreline cutting him there, 'doth ſhew me 5 degrees before fine of theclocke, Ye ſunne riſing, rhar 

is 40 minutes, or 5 of an houre after 4.and by the afternoone figures the ſame houreline ſheweth 5 ,deg.after 

ſeuen of the clocke the ſunne ſetting, that is 20.minures, or7 of an houreafter 7. for eueriedeg. of thequi- 

noRiall is 4.minutes of an houre. | CINE | 

Now for theſemidiurnat arch the portion of the ſonnes parallel betweene the Finitor and the Limbe,or me- 

idian ſheweth ir videl. an 1 00.deg. or 7,houresand 5.deg. then reckon backe againe from the L:wbero the 

Fiaitor, or double ir,& ſo haue you the whole dyurnal arch yz, 200.deg.or 1.4. houres 10,degrees, whichta- 

=_ \y = - —_ circle, which is 360.deg, or 24.houres,it leaucth 1 60.deg.or 9. houres; and 5 .deg.the 
of the night. | | | & 

The ſame = be done eafilie by the Reere, place the deg. of the ſun on theaſt port of the horizon of your 

3. Chapter, and thereon alſo lay the rule, and it ſheweth in the Lime the 

ch houre,nutnber the degrees ynto the nooneline, ſo haue you the ſemidi= 


. 


houre of the ſunne riſing,from w 
urnall arch. 4 | | 
Bur for ſtarres it is beſt to be done the firſt way bicauſe the Karres parallel in all reſpeRes performeth it as 


_ theſonnesparallel did. 


Example,” The Finitor being ſetto our latitude vz.5 1 Z,[ follow the parallel of 0culw rauri,which either by the | 
7,0r 15.Ifindto bethe 1 542 parallel vnro the Finicer,and there do I ſeeto be betweene the Limbe and it 1 111, 


d or 7-houres,6,degrees;his ſemidiurnall arch, which doubled, maketh 2 2 2. deg.or 1 4.houres and 1 2+ 
JG hi nel arch,which is as much to ſay,as fo many houres and deg. the ſame ſtarre doth remaine aboue 


the horizon in our countrie, and the ſaid 22 2.degree,or 14. houres, 1 2.deg. ſubduRted out of the circle,lea= 
neth his no&urnall arch, 138 | Mp 


.deg.or 9.houres 3.degrees. "os - 
Heere note that the difference of aſcenſion of the ſunne, or any ſtarre learned by the 1 3. added to 90. ma- 
Leth the ſemidiurnall arch, for North ſignes and ſtarres,but for ſouth ir muſt be taken out of go. 
Alfothe houres of ſunne rifing, and fetting added,alwayes make 1 2:alſo if you double the houre of ſunne 
ſet,thereof commeth the length of the day,thattaken from 24.leaueth the —_— of the night, as if the ſunne 
ſet at 7.of clocke,double that,it maketh 14.houres the length of the day,the ret of 24.is the night. 


t Chapter 23, 


|  Thegquantititof the longeſt day of any ceuntrie propeſed,bow to get the elenation of the 
" pole there, andof the defermitron of the cider: audfaraticd 


Gemma Frifus 26,” EE, 


T is faide that at Coultanticoglethe longeſt day is 15 .houres, 1 2.minutes, the queſtion is, what the lati- 


tude {s, theredenide rheday in halfe,there commerh 4-.houres 3 6.min.or 9. deg. for euery 4. min.are one 


erence of Sun ſer. Now therfore apply the Finirorro the place in the Sommer gropicke, where ie 


7.a clocke houre line, 3nd y. degrees paſt,and ſo ſhal it thew in the Limbe 4.3 .deg.the height of the 


Bs | Todoe the ſameby the Recte and Horizons. 


Blagraue, Lay therule ynto 7.aclocke and 9.d at night,in the Limbe, and thereto lay the beginning ' 
of 95 which ſhal cut among the horizons the FW Pe nin the latitude ſought for. -. ite 

 Alſoif anignoraunt man werein a range countrey, and did bring home what houre the Sun did ſerte 
any day in the yeere,you mighttherby know thelacitude thus. Admit he wereat Conſtantinople the 20.day 
of May,and that then eytherby dyalles or clockes, he perceiued the Sun to ſet at 7.a clock and halfe an houre 
| dthat thereby I would know the latitude there:Tlay the ruler on 7. a clocke and 7. deg. paſt onghe 
VVeſt partin the Limbe.thereto doe Ilay the degree ofthe OR dar rn] ence by the theoricks,as 
in the 3, chap.or otherwiſe by tables to de g.in Ir,and there y doth the ſame 9g.deg, of 77 chooſe our 
the Hojizon for Conſtan before: vz.43.which 1s the latitude ſought; but when the Sunne is neere 


the EquinoGizall points, yz.o.iny, or >; it can hardly be done,by reaſon the horizons be there neere toge= 
er-foumay rforme wy} ory; former way, reckoningthe 7Dy .deg, onthe Sunnes parallel 


| 32:& thierto lay the Finicor, it ſhevyeth the latitude. Note that the f 


off the Qis from oo. in 


| ©" The climates are parallel circles on Hheearth correſpondent tothe parallel of the ſphere, in whiche the 
longeſt day of the yeere is increaſed or ſhortned halfe an houre. The Congrapineu arallels are the likecir= 
cles,encreaſing the longeſt day a quarterof an houre, The Climates begin from the tourth of theſe parallels, 


_ of which the Equino&ialis the firk,ſo that the middeſt of the firſt climate bath his longeſt day, 1 3. hou:es 
by | 


which middeſtthe 5.of theſe parallels doth determine. Looke hereofin my 1.Booke,thap. 10. : 
Therefore by the quantitye of tlie longeſt daye , you maye knowe vader what parallell or cly- 
mate any countrey is ſcituate in this manner, Our of the aumber© the houres of the og day,take 1 2.the 
cemainder, teduce to quarterd ofhoures,to which adding ane the riutuber and order ofthe paralicl defired,is 


knowen. | 


” 
= 


- Avimexarple,here at Reading the longeſt day is 16,houres,and a quarter of an houre long, & ſomwhar 


berrer, 


The Matbematicall Tewell. 3.Booke. © Js 


| better, I woulde knowe in what paralel we dwell, I rake 1 2, houres our of the ſame 16> houres , there re= 
\erh 4-boures ;,which waketh 17. quarters ot houres, to them | adde one, it maketh them 18, I ſay there- 
forethat we dwel in, ot vnder the 1 8.parallel. And now having fobnd the number of the parallel, take our 
.of it 3. &  halfe the remainder ſheweth the order of the clumate,as In example before,take 3. from 1 $.chere 
reſtcth 15.the halte,thereof being 7, and a balte, ſhewerh the middle of the ſeuench climate and a halte paſt 
thatis to lay, vwe dwell in or vnaer the very begioaing of the's.clmate, = | £ 

But if any man would proceede beyond the pole circle;to Know the latitude where the longeſt day is two 
monethes, or 60. dayes, take halfethar number videl. 30. andin theclipricke Jine, reckon tu many VZ.30s 
from 9 towards the centre , itendeth at 0. in F\.: 1 reckon then the diltance of the parallel paizing thereby 
from the pole,and finde it 69,deg.7 which ſay 15 tbe laritude where the day is 60.dayes long. 

By this Chapter any wan may make tables of the parallels,and climes, and ifke liſt, note them in the Limb 


' of rhe level, and may ice the diueriirieof them for Prolomeus rime, when as the ſunnes greateſt declination 

was almoſt 24.deg.which now is ſcant 235 degrees, Nott allo that ſome haue begun the clymars fromthe= 

quinoRiall,and ſome otherwiſe, &c. | 
_ Chapter 24, 

To know what henre of the day or night rhe Moone, or any planet or ſtarre riſeth 

ah or ſetteth onthe horizon. 


Ls 


a | Wy Gemma Friſus 27. | : 
O performe this propoſition you mult haue the day giuen with the deg. of the ſunne,the latitude: and 
| whither he be a Northor South ſtarre, then procecde thus: lay the apex of the ſtarre ypon the nortjicaft 
* quarter ofthe horizon propoſed , ifir be a North Rarre , or onthe Southeaſt quarter , it ur be a South 
Karre, chen the rye laidero the degree of the ſunne, ſeweth in the Limbethe hourerequired. 
Example, The firſt day of lanuarie 1540. the ſunne being by the 3. Chapterin the 2 1: of yp, Taſtſaideto * 
know wha: tinie the great ſtarrecalled Cui: maior,the great dogge did riſe on our horizon at Reading, Now 


becauſe heis a ſouth declining Rarre, I laid his apex on the Southeaſt quarter of the 5 1% horigon , and then 


turning the ruleto the 21.0t Vp, ir ſhewed me in the Limbe 6, of the clocke and 5 degrees paſt and better: 
"whereby I concluded thatin- our-horizon or latitude at Reading , (ans maior Gid tiſe the ſaid firlt of Ianuarie 
5 .degre-5,0r 20,minutes and betrer after ſixe of the clocke at night. Likewiſe for his ſerring the fame day(or 
rather night I might ſay) laide the Ktarres apex onthe Sourhwelt part of the ſame horizon , andthe Labe/ra 
 theſaidedegree of theſun,irſheweth in the Limbe 3.of the clocke and 8.degrees paſt, thar is 3 2.minures after 
 3-oftheclocke in the morning, at which time Canis maior did ſet againe vnder our horizon that day, ' 

Burtif you would know the riſing and ſetting of ar:y ſtarre that is not made orplaced in the Reere,then by 
the 21.get his ſemidiurnall arch, and reckon the ſame on the Limbefrom the noonepoint Eaſtwards, and 
theretolay the rule then rurning about the Reere,place euen with the rule the deg. of mediation,or culminati- 
on of the ſtar, thar is, the deg.of theclpricke, riting with the ſame ſtarrein a right horizon by the 11.Chap= 


ter:thatdone,turne the rule without mouing the Reece vnto the degree of the ſunne, & ir ſhall ſheyy as before, 
the houre ſought for. CE Ss SF SAR, \ 
 Admitforexample that (anis major were not in my Reete,thereſore I gette his ſemidiurnall arch, which by 
the 21.Chapt.I finde tobein 68. deg-& or 4-houres,and 85 degrees all is one, which being reckoned on the 
Limbefrom noone Eaſtwards,l lay thereto the rule,then by the 1 1.finding thatthe degree of culmination of 
Canis maieris the 65 deg.of $5, Ilay the ſame cuen with therule,and there the Recrereſting, I turne the rule to 
the degree of the ſunne,as bgfore vz.2 1.0f yp, there I finde in the Limbe 5 degrees after 6,0f the clocke,as be= 
fore,theriſfing of (an maier; and for his ſerting I reckon 685 deg, from noone weſtwards,and thereto lay his 
culmination vz.6: of $5,and thenceturning the ruleto the 21.0f yy it ſhewerhthere in the Lombe 8 .deg.paſt 
30 the morning, his ſetting, as before. Rememberalwayesin your working of ſtarres that Locus ſolis ofendi# 
am, : : 

Likewiſe for the Moone or any planet hauing no latitude from thecliptick,which ſcldome happeneth but 
they hauclaiftethe deg. ofthe zodiacke on the horizon,as you did the ſtarres apex, and then Locus ſolu ofendie 
boram: Looke more in che33.Chi t.of the 2.Booke. | 

Blagrave, You ſhal vnderſtand, it the moone orany planet be muchin latitude, as they cannot be aboue 6. 
deg.and the moone not aboue 5.at the mnoſt,thar then there may happen a great diveifiic of their rifing and 
ſetting,if you ſhould bur onely lay their deg.of the zodiacke to the horizon as before,which the expertpraQti- 
fer for all the planers will eafily remedie: but for the moone you hane more to doyfor if youtake her deg. out 
of the ephemeris,or the common Almanacks, the ſameis but her degree at noone for that day,for at 6.0f the 
clocke at night,ſhe wilbe z.degrees farther inthe zodiacke : the caufe is, ſhe walketh the whole zodiackein a 
woneth,and every 2,houres atter a ſort onedeg,and tomwhar more:wherefore you muſt adde for every tws 


houres paſt noone,one deg. & before noone ſubduR,and yer commonly in tables the day endeth at & 
this day beginneth yeſter y.at noone. ; , _ 


Chapter 25- x 
To know what ſtarres nexer riſe or ſet to enery region, andwhich are verticall. 
0 Gone Pies " 


Or theſe taketheſe general —_— that ſtar whoſe declination is equal tothe latit.  thatthe declination 
L & latir. be both north,or both ſourh,doth ſtill once in-24.houres os to the zen..as appearerh by rhe zen; 


point ofthe 7evel,which roucherh in our latit.the 3 15 parallel; alſo thoſe ſtars whole declination ſouthwards 
is equal to,or greater thi thequinoR.height,are never ſcene in i ms for example ſet ——_ ou 
| I Fact 


"w—_ 


z6 Thee Mauthematicall[ewel. - '7; Books. 
larirude 5 bz: you ſhall ſce on the level that the 38> parallel ſouthwards doth but touch the Fimtor, the ref be- 


ond him never are ſecne : contrarivile thoſe North ſtarres whole declination exceederh the equinoRials 

ight,do neuer ſer, as by the eve! may apparantly be ſcene. Farther if you would know to what countrie 
any ftarre or ligne 1s verticall, ſceke his declination, and where his parallel lightech on the Limbe, therero ſer 
the zenith poiuc,and ſo the Fexiror ſheweth the latitude pa | 


SIO Chapter OE 
Of the Coſmicall Eliacall and Acronicall riſing and ſetting of the ſtarree. 


| emma Friff 29. - 
FIHe Coſmicall rifing is whea as the ſarre riſeth on. the orion with the ſunne neare ene inſtant, and 
; | is had if you place the ſtarres apex on the Eaſt part of the horizon,the deg.of the zodiacke cutting then 


_ > the horizon,is your defire,then by the theoricke you may finde theday ot the yeare anſwering thereto. 
Bur if the ſtarre'delired be not in the Reere, then reckon his ſemid-urnall arch, from noone Eaſtwards, and 
thereto lay his degree of culmination, had by the 1 1.and marke what deg.of the zodiacke, doth cut the ho- 
rizon on the Eaſt part,the ſame is alſo your defirc. 

| The Caſmical letting,is when any {tarre doth ſer at one inſtant when the ſunne riſeth, or neare it, which 
| is as caſily had as the other by laying the ſtarres apex onthe V Veſt part of the horizon, and then the deg. of 

-the zodiacke rifing on theaſt is yourdefire:if the itarre be notin the Keete reckon His ſemidiurnal arch Weſt- 

wards,and lay thercto his culmination,and(o een the aſcendent is your deſire,cuen as before. 

The Acronicall riſing is when a ftarre riſeth the ſunne ſerting , placetheſtarr:s apex on theaſt part of the 
horizon, and then marke the deg, of the zodiacke, deſcending on the VVeſt, for when the ſunne comme th 
thither, then doth that ſtarre riſe Acrenice,and this may you do by his ſemidiurnall arch alſo as before. ' 

The Acronicall ſetting, is when a ſtar ſetteth with the ſunne,and is eafie to be ynderſtood bythe premiſes, 

The Heliacall rifing of a ſtarre, is when he getteth out of the ſunne bea mes, and the Heliacsll fetting,is when 
he gertrerh into the ſunne beames : but heere you mult note that the greater ſtarres may be ſeene when they 
Þ are more neare the {unne then the leſſer. Starres of the ficlt light are not {eene excep: they be 1 2.degrees di- 
| Kant from the ſunne, of the ſecond light x 3. ofthe third 14. of the fourth 15. of the fifre 16.0fthe ſixc 17, 
| 'Then for the planers, Saturne requireth diſtance 11.degree Þþ 10. $113 Y5.9 r0.burtheſe be nor alwayeg 


certainc, for theplanets turning in their epicicles, doe now ſhev greater, and now lefſle, alſo the inclination 
| a of the zodiacke to the horizon may ſomwhat altertHem,and the ſtare of the aire alſo. 


| Chapter 27. 
Hew to know what it is a clocks inthe night timeby the farres, 


| Gemma Friſnis 31. OM 
He ſunne onely ſhewcth the houre at all rimes, yet by the ſtarres or planets in his abſence we doe finde 
| himout, andſo gerthe houre. | n | 
Take the height of the ſtarre, and marke whither he be Eaſt or VVeſt from the medias (for always 
- the farther from the meridian the Karre is,the ſurer you worke) then ſerthe Finitorro the latitude, and reckon 
| the ſtarres height taken among the almicantares,& where that almicant. and the ſtarres parallel do crofle 
the houreline curting there,ſheweth the houre diſtance of the ſtarre from the ſouth, which is called Hera ftelle, 
the ſtarres houre: but now by this to get the true houre , reckon this houre diſtance ofthe ſtarre on the Limbe 
EO if theftarrewereon t fide, or weſtwards, if on the V Veſt : and thereto lay the {tarres apex 
by helpe of the rule, or his degree of Culmination, ifrheſtarre be not in the X&re, and the Reere there ſtan= 
ding turne the rule to the deg, of the ſurnne, it ſheweth the houre ſought for on the Linbe, This askerh muck 
bufineſſe by Gemma Frifius Curſor and Brachiolum. 
© Example, The 6.0f October 15 80. I went forth and tookethe altitude of a faire great ſtarre called Hircus 
the Goate 20 MITOED then northeaſt, whoſe declinarion is 45 .degrees North , then placing the Finizorto 
 latitudeI mark: ER the 20.almicantarecut the 45.parallel,the houreline crolsing them there in their 
point of meetings ſhewed foure houres & 2.degrees,the houre diſtance of Hircus from the north part of the 
meridian Eaftiyards : and that which more is then Gemma Frifius Aftroſabe could ſherve ar one inſtant,the 
azimuth croſzing there alſo with them, ſhewethin what verticall circle theſKarce was, but to the matter:Be= 
cauſe the ſtarre Hircus was on theaſt fide of the North par: of the meridian: therefore in the Northeaſt quar- 
 er,[ reckoned on tlie Limbe from North Media xox Eaſtwards,the ſtarres houre yz.4.houres 2 .deg-and there- 
to by helpe of therule I laidethe ſtarres Aper, the Reere there ſtanding, Iturned the rule tothe degree of the 
ſunne which then wasin the 2 3 5 deg.of =; and found it pointing on the Limbe 7,ofthe clocke,and halfe an 
 houre paſtwithin little the houre ſought for. | Ne TOY 
' GemmaFriſius 32. Heere Gemma Frijjus maketh a Ch .--o to reckon the houres from noone ynt@?2 4. 
ending the next day at noone, as the Aſtronomers doe, and likewiſe from ſunne rifing or ſunne ſerto 24. as 
diuerle nations do,bur ſeeing it ſo eafic and friuolous for our countrie I omit it; I ſhall adde much and there-_ 
fore had neede be ſhort in ſome, ; FERTT | | 
ty, Chapter 28, 


Of the vnequall or planetarie hoxres, 


Verie artificiall day is accounted betweene ſunne riſing and ſunne ſet: the night accordingly from ſunne 
he rifing,the 1 2.part of euerie ſuch dayis called a planerariehoure, ſo rhat as the dayes are longer 


| ſer to | d : 
and ſhorter,ſo are ths houres, and therefore called vnequall, They are called planetary becauſe oc 


$ 


—_———— 


Aſtronomers have held opinion that the ſtuen planets in order haue dominion, theſe houres giuing that pla- 
nette to the firſt houre of the day, after which hee is called as on ſunday, © hath the firſt houre the 
next7 then PY þ NF, whichenderhin the 7, houre, and then beginne agayne the 8. houre with ©, and 
then torwarcs y Y,&c.as betore with the 1.2. night houres alſo, and you ſhal finde that Þ will hitte rightre 
ro begin the 1. houre of the day following, whereof the day hath his name,which is the cauſe that the-week 
daycs are not named according rothe order of the planets. | 

Zlagraue. Gemma Frilius appoymteth a particuler quadrant on the backe of the Aſtrolabe for the plane- 
rary houres,cyther the ſame,or very like ir which Stophler appointed, bur like notto haue any thing parti- 
cular to one latitude, in ſv general a Jevetl.1 would rather doe thus: deuide the ſemidiurnall arch by 6. and 
by the quortent, deuyde the arche of the houre ſought trom Sun riſing: as for exawple,the Sun being in rt.c 


| beginning of £5 the lemidiurnal arch is » 24.denide that by 6.the quotietis 20.2 deg. admit at 10. a clocke 

betare noone, 1 would know the planetary houre,the arch thereof ro the Fivir oy is 94.deuidethat by 20, & 

ry the 5 alone, thence commetrh 4. 0 that is to fay,the 4-planerary houre,and | > paſt,thar is as good as > 
artCs. | | 


Burfor thoſe that canne no Arithmeticke, an eafier waye is thus, and for that cauſe chiefiye did I diſtin- 
guiſh all my meridians by tixes, with grear ſtrokes: beginne from the Fixitor with the next fixt meridian thar 


cutteth rhe paralel of the ſup,and thence tell euery 6. on the ſame parallel with a fticke as they (ay, voto the - 


 Emmbe,and count hov many they be,and looke how many fixes you haue on that parallel,ſo manye degrees 
reckon to euery planetary houre on the fame paralle},as before in the laſt example; you ſhall finde 20. tixes, 

and foure degrecs ouer: reſpe&t nor thoſe 4.but go on with 20.for the firſt planetary houre from the Finiter, 
and 20.for the next t and fo on rill fou come to the 10.houre defired, and jt you will work exquittely for c- 
uery planerary houre reckoned,account 4.and then fee how oft you can take ont 6.5% ſo many degrees,adde 
to the end of your reckoning,and ſo haue you the planctary houre exadtly, as in example before, ar 10. of 


the clocke,it was found the fourth planetary houre, almoſt the 5. therfore I "7 4- together 5. times, it 


maketh 20.thence,[ can take 6.3.ttmes: which 3.1 addeto the planetary houre be 


isthe 4, 2 houre,thatis almoſt the fifr. | 


Alſo the Frairer being ſer tothe latitude, he that would denide the 3. arches of the EquinoQiall, and the 
two tropicks, into fixe equall partes berweene the Finirer and the Limbe,and ſo draw arches from tropicke ro 
tropicke,by helpe of eche of theſe 3 pricks, might ſo haue the planetary houres for that latitude, but this be- 
ing particuler,is not conuenient inthe /evelt. Burif any man did denide eutery 3. parallel berweene the tro- 
ray in 6.parts,and d:d but only ſet great pereeineable pricks at euery po woulde ſerue and not muche 

ure. This marcer is 20t weighty,and therefore let euery man doe his plcafure 


ore found ; ſo that noyy it 


| Chapter 29. ER 
How by theTewell to knowebe Meridian or greateſt altitude of the 
= ſunne and ſtarres. © 


| | emma Friſius. 4.4. * A 
He innermoſt circle of the Linbein reſpe&t of the Mater, repreſerteth alwayes the Meridian in every la- 
-A ritude;whereforethe Finitor being fer tothe latitude, marke where the parallel ofthe Sunne or any ftarre 
doth touch the Zunbe, the almicantare touching there with him,fheweth ſtreighe che Meridian altitude. 


The ſame anotherway. 


F Blagrave. Lay the degrees of the Sunne ot Karres apex to the noone line, and if he bee a South figne or 
Karre, you neede butreckon onthe nooneline,the diſtaunce from your horizon vato him, the ſame is your 


deſire. As forexample,the 7.of >: layde to the noone line,ſecke out the 5 1 = horizon,chap.29.andyou ſhal 


finderhe diſtaunce berweene it and the 7. of >, reckoning on the neoneline 393 Gegrees. Bur ifitbeea 


North figne or ſtarre then laid to the noone lyne,you muſt reckon from the horizon tothe Limbe,and thence 
backe agayne towards the horizons,till you come tothe degree or ſtarre,as if you would know the meridi- 
an height of the 7.of * or np, lay either of them to the noone line, then from the horizon to the Lizbein 
our latitude is-alwayes 38 * degrees,and thence reckoning backe, you ſhall finde 3. degrees, which added 
makes 4.1; degrees, the altitude ſought,and ſo forfſtarres.-. I er | 
- Chapter 30. 


How to finde the degree of Medium Cali,or Culmination called widde- 


beauen at any time propoſed. 
A Gemma Friſtuw, 35. _ | 
TJ7>Hedegree of the Zodiacke being in the Meridian at any inſtant,is called in Latine the Gradus medi ('@- 

|  k,of lome Culmen Cali,and Cor Celicthat is the rop.ang heart of the heauen. "y 
- By helpe of the Reere,it is calilye had, laye the degree of the Sunne inthe Zodiacke yneo the houre 
ny time propoſed, by helpe of the rule, and then looke whax degree cutteth the noone lyne, the ſame is your 
- Example, the Sun being 6.degrees in £,,Þ would know the degrees of the mpheonen or Culmination, at 

8.a clocke in the forenoone,l ſ{etthe 6.0f &}, vnto 8.a clockeby the rule, and t 


et in the noone line towards 


the handle, I ſeethere g= deg. of x7 the deg. foughe for,andin-che ſame noone line vaderneathl] fee the 95 
7-"" 


of 7,which is called Grads 1mi Cab, the deg:of deepe heauen or the Angle of the earth, 


/ 
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33 | of | 
" Todoe ſcenri egree 
cention of the d f the funne; 
_—_—— | e this diſtaunce for foren bobs © 10g 
nn e | oh to the aſcenſion, & then ſubdu&ir,bue 
frhe whole ſumme exceede 1260, caſt away 


; bowres,adde 
360, | ; ] ; | 
x : 114M you the right aſcention of the culmination,then the degree of the Zodiacke an[wering,is had 


| Example.the Sun being in the 6.of Q as before his righr aſcention is 1 2 $-.& becauſe the howre before 
iof the forenoone diſtantefrom the meridian 4.houres or 6 o.degrees.I ſubdut 60.0ut of 1 2$2,, there re- 
ſeth 687+degrees, the right aſcenſion of the degrees of culmination:thenby the 10. Chap. I findethe de+ 
gree of the Zodiacke,anſiwering thereto,to be 9=,degree in 17 as before. OT 


eNOS Chapter 3Ts 
Toknow how much any degree or point of the heanen is diſtant from the Meridien 

at any tre by degrees of the Equinoltiall. 

__ Gemma Friſcus, 36. 

AY thedegree of the Sunne yntothe houre propoſed on the limbe by helpe of therule,and then turning 
the rule abqutto any degrec, ſtarre or other point in the reere,it ſhewerh 1n the limbe the diſtance thereof 
from the meridian, either in degrees or houres. This propofion is neceſſary for diretions, and needeth 
no example.Note that tor arres notun the reere,their deg; of culminatiof ſerueth the rule applyed therers. 


| | | Chapter 32. 
How by the Iewell to know the beight of the Sun aboue the horriz,on enery honre and time 
of the yeere ſitting within dores : andthereby to makg tables to any latitude, for 
makeng of particuler Dials, as Cylmaer;ringes quadrants ,& ſuch like. 


37. 

Emma Friſur heere commendeth the % this Chapter, ſpecially for making tables for particuler di- 
als, ſaying thac ithath a won facilitie of working by his Aſtrolabe, but truly by my Jewel the 
working is an hiidred fold more eafie:For my finer being once placed to latitudehe that vnderſtiderh 
the 6,chap:the 21.6 26.may ſec histableas readie made ypon his level as G.Frifus,or any els can'make 
| him the other way with 3.or 4.houres paines : and that which more is, you 'ncede butthe finirer ynto any 
other Jatitude,and & is your evel a table readie made alfo td the ſame,(o that you may heereby ſe tables 
| "= mon latitudes in lefſe time then you could peruſe for one lacitude after G. Friſis by his curſor and Bra- 

olum, ' $ | | 
Example.the 1 3.of September 15 88.the Sun then inthe 0.degree of -=I woulde know of what heighe 


2 


zhe Sun is euery hou rethat day,I place the fnizerto the latitude vid. x .3.here at Reading, then do I marke 
what Almicantares do cutthe Sunnes paralell being here the equino&iial, inthe crofling of every houre line: 
Ice at the limbe being 1 2.0f the clock the 387.degrees or Almicantare: at 11. whiche alfo ſcrueth for 1. 
| intheafternoone 37.almoſt, at 10.6c 2.32.AAt 9.6c 3.26.at $.6e 4.18.6: better,at 7.8 5.9.6 at6.6c 6.0. 
becauſe the Sun then ſerteth,8 is nought aboue the horiſon, This doth G. Friſus aduile to ſer in a table. do- 


ing the like with euery paralel,or eucry.3.paralel at theleaſt,of the Sunnes declination, & when.you| haue 
Fo. ab Lange va. level: for the paralel of declination knowne,l can goe ypon hym 


done,your table ſhalbe no nen my - 
from hgpre line to houre line,cither for quarter, halfhoure,or other minure,6 there ſee preſently what Al- 
micantare doth limir the height,vhich your table cannot do, exce pt you make him almoſt infinitto cuerie 


minute,for which purpoſe only my Jewel were worthieto be accounted of. 


Go | _ Chapter 33, = 
How to know the height of any ſtarre aboxe the horiz.on ſitting cloſe within aores, 
and thereby to learne to know the ſtarres in the shie. M 


yHis chapter bringeth any man to the Worry "/ ſeuerall tar 6 their names, and forother 

| vſes is commodious:if the tar bein the reere whoſe alzirude tus ſeek,then lay the degree of the Sunto 

- the houre,& part at Which you defiregthe height by help of therule, & then turne about the ruletorhe 

ſtarres Apex,which ſheweth in the limbe,the tarrez,houre, or diſtance from the South, by the 30.and if you 
reckon on the rule the degrees; from the ftarres Apex tothe limbe:'you haue the Karres declination alſo, and 
whether | his declination be North or South I ſhewed in the 2.booke 2 1.chap. This done, ſetthe finiror to the 
1atitade,& then onthe tarres paralel reckon from the lmbe his houre diſtance, before found, &: mark what - 
almicantare doth A RTAET ſame ſheweth the ſtarres height for that inſtante, 6 the Azimuth alſo cut« 


zing there,ſheweth the verticall circle, in which the tar is, which is more then was propoled. ee 
- RutiftbeRtarre be not in the recte,then muſt you get his declination by tables, & likewiſe his culmination, 
and vie degree of culmipation in ſtecd of the ſtarres Apex,at in the 24.25.26. &c. and then proceede as 
Blagraue Here &.Enſurſetreth no exatuple, but truly I think it good, becauſe this chapter brought mee too = 
kaowe the ſtares as well in the 5kig as I did 0n my reve, The filtrenth of October 3 5 7 6, a, 


,Y 


4 | | 

The Mithematicall lewed. 3. Books. 29 
ofthe clocke at night, whifeſt I was reading of Copernicas renoluions,and Stadins, conferring them toge= 
rhec,1 found there ther the anacene Aﬀtronomers D podendthe firſt de ofchoBew all w bean fore 
a ftarre of rhe fecond light, neere the Eclipricke ea led Come onerir, vwhole longitude vyas in okie time in the 
very vernal interſetion of rheclipticke with the Equino&tiatl, vhith ſterre by reafon of the motion of the 
ſtarres Apeges, or more plainly of $.and 6, ſpeeres called Morus precesconis Equneltiornm, is gone forwards 27. 
deg.40.min.fo that now heis in the 27,deg.40.min,of .For this cauſe I was deſirous to know that tarre 
in the sky as well as on my Keere, The Sunnethen being in the 27> deg.of 2, Ilaydethat deg. to 8. a clocke 
in the Limbe,thence turning the rule to the ſtarres apex, I found in the Limbe, the ſtarres houre diſtance from 
the South 3 .houres and 1 3.degrees, almoſt rowards the Eaſt,& on the rule bis declination 1 7= deg. VVher= 
fore I ſer the Finiter to the latitude, and on the 17; parallel Northwards,I reckoned 3.houres and 1 3.deg, 


inward by the houre lines,and I found there crosſing the 33> almicantare the heighte of the ftarre: & there 
| preſently I ſaw likewiſe the 15 azimuth reckoned from the Eaſt or zenith line, to cur the fame place of the 

tarre. Then with ſpeede I ſerthe rule with his fights on the backſide, ready ynto ſo many deg,vz,3 3 5 abous 
the line of leuell,and going abroade[ turned my facerowards the 1 5 .azimuth as neere as 1 could gefiefrom 
the Eaſt Southwards,and there might I ſce the ſtarre ſoughr for through the fight holes, and fo by noting his 


place and the ſtarres abour him.I knew him ever fince. | 
Gemma Friſius 3.9. To fyndein what verticall circle or azimuth the Sunne, or any planet or ſtarre is,anye 


"Wiki. Here Gemma Friftus maketh a ſpecial chap.for that which my Iovellyecldeth vnasked, as by the 
6.31.38, anddiuers other chap. appeareth.Notethat before the Iodeſtone, found, men ſayledby the yerticall 


circles of the Sun and the ſtarres. 


| Chapter 34. 
How to finde the Meridias le, and the foure quarters of the worlde 
called cardines,d:wers "I , and ſpecially by the eAſty o- 
labe. | 


KY | | emma Friſins, 4©., 
Y the Sun you may doeitany houre.&:f getting the azimuth by the 6. and then lay the rule to the lyks 
Bi; ree Eaſtwards,or V Veſtwards on the Limbe as the Sunne thal then be,andthe rule there fixed, lay the 
lew-l[faton a ſtoole,or by ſome Yeuiſelenell with the horizon, andturne him abour till the Sunne ſhine 
through both the ſight holes,and then will the noone line of the Jevelllye euen in the Meridian, by which you 
may draw your line, but here had you neede of a wyre fer vp plumme in the furthermoſt hole, and ſo 
hag ſhade cover the other,becauſerhe Sunne beyngaloft cannor pearce the fightes, azin the feuenth is 
id, | . - . 
+ Another way. Erc& a tile or wyre plum on any horizontallplainein the forenoone,and hang the lewell 
that the Sunne pearce the ſight holes ,and marke beth what deg.the rule cutteth in the Lizbe, and wherethe 
ſhade of the top of the ſtyle endeth on the plaine,and there fer a pricke,letthe Zewell han Rill, rill the Sun in - 
the after noone pearce agayne the fights, then ſer another pricke v ere the likes ſhade endeth, then fro 
the ſtile draw a line tuſt berweene -_— ſameis the Meridian,and crofle the ſame ſquare with a- 
nor wa that ev 1p Eaſt and VVeſlt. - "lai it LS hy __ | —_ 
Another way. Make a conuenient circle on a plain in the centre, flick a ftile plum, marke both in the fore- 
. noone and after noone,where the ſtiles ſhade toucheth that circle,then dravy a lyne from the centre to the 
middeſt of CL Ony hy FOUR es es. _ ali ws - 
Another. e Aſtrolabe placed onan horizonrallplaine, as before, an anne ſhining, at Sunne ry- 
ſing, acd likewiſe at Sunneſetting chrough the ſight holes, the degree berweene both ihewerh the own fn 


line. ens, | | 

Another. Get the amplitude ofthe Sun bythe 1 9.chap, number it on the Limbe from the noone line, and 
therto lay the rule and rhe Jeve{leuel with the horizon, marke at Sun rifing,that the beames pearce the fights 
and then is the noone line your delire, _ | | 

Blagrave, Though Gemma Frifius hath fetdowne wayes inough to find the Meridian,yet all of them de- 

end ypon the ſhining of the Sun,and in the day time. Therefore | wil ſhew-two other wayes in the night, 
by the | ranger cou, Arran to the other. For, in hke maner as you did the firſt way by the Sun,may you do 
by any ſtarre hauing gotten his azimuth by his houre diſtance Hom the South by the 26. or 32. the deg, of 
the azimuth, re:koned on the Limbe,and the rule fixed therto, laying the 7eve! flatte,as before in the Sun,turne 
him til you may ſcethe ſtarre, euen with the fightes which here had needebe wyres both. 

The ſecond way is that which I vſed, before knew any other almoſtto ſet dyalles by,and in my opinion 
isnothing inferior to anye of thoſe before. Thus woulde Ido-whe Thad made my horizontal dial, & ſodered 
on the cocke or. Gnomen,L wold chooſe bright Karry a then bring forth my dial, 6c ſer him on the | way 
Where he ſhould ſtand,then had | a playne ſquare little boorde,or rather then fayle, a fayre ſquare trencher, 
this ſquare beord would | faſten or hold perpendiculer,cloſeto the cocke, and forurne about cocke, dyall, 
boorde andallrogether,till £ might ſee thelaft ftarre of the tayle of Yea miner, which they commonly cal the 
pole {farre,euen with the boord,and then was I ſure the cocke ftood North and South,and ſo would I naile 


my dyal on. | ; | 0) ak 
___, But in this way you muſt not negle& two thin e is that the boord ftand plumwe vp with the cocke, 
at the time of view. The other which - xdech fe dayes I tooke no regard vnto, becauſe I knewit nos, for 
I could makedyalles before I ſtudied A y: and: that is this:you muſt by helpe of your Jewel, chooſe 


your time, ſothat the beginning of 'Y,,or 2: be in,or necre the meridian cicher aboue or vader the gr i] 
- | vw 


bagaeog aun we OO GOIN and it,and ſo ſhall you he right aſcention of the Comet, butiFf 
| ow the number exceede Comear 60.alſoifch the hoy may not be ſubd add 
« ſothe produ&is the ighr aſcenſion pl yonmay ora Fu aſcenſion — 


The fthematiea [eve 2:  Bodke, 
> arein the meridian,the eſtarre dedineth 3 Jegrees from the meridien once 
may be had,halfe an houres m ESE. retake 


it both with lin be ſure the 
ras 4 euen — e.then ure poleſtarros 


_ Chapter 35. . 


The ci fomnde,to finds the th of the Swnne or ftarresby foghe 
without the hoxre. 


i 
? 


emma Frifius, 41. 
HE noone lineof the tevelplacedin Powe meridian on any horizontall playne by the 3 3.you may turne 


————— NEE e bmbs 
your 


Chapter 36. 
The vertical circle of the Sure or any ſtarre,the degree of the Sumne with their al- 
titude aboxe the horizon, gen howe to kyowe the latitude and 
what itisa _— 


Gemma Fr: 


42. | | 
Akethe Azimuth by the 3 4.and the altitude by the 1. reckon the ume among your almicantares and 
azimuthes on your Reete, 6c mark where thoſe two croffe one another, theturn abour the reere til the 


ſame » « wp —_ onthe paralel of the Sunne or Starres declination, & ne ye- 
ein 


ing there with the houre of the Sunne or Starre, The Finitor likewiſe ſhewerh the] 
the 7, This chapter is downe 2 cenuerſs almoſt: if you vnderſtand the 6.the 26. Chapterand others,this is 
very eafie. 
- Chapter " 
. The latitude ghe Swnes Azimenth and almicavtare ginen to finde his place 


| ws the Zodiackes © 


Gemma Frifus 43, 


Adguthe Trp is yncertaihe,azin the — wack wherein the end of my addicion 
ON CENENnes | | 


Chapter 38. 
Te know what boxre the Smnne 7 0 Starre commeth to ar aximml propoſe id. 


Gemma Friſiss, 4.4. 
Lacethe Falervothe leeds, end marks what hourelinecutteththe azimuthe propoſed, on the Sznue 


{ar are parallel, the ſame is your deſire, ſauing for Srarres remember, locus ſos oftendir borer , ag in 
2 


. Thews wade there of thyf lat chapyore rrhowe exaep lex becanſs my recte with the azimuthes 


and rooms, ps :burt in deedeby $ . . his Curſorand Bra= 
CEE ſpecially in this Geer mbich by g. Friſuarequireth great paines. 


| . Ge Theſe chapters by reaſon of my new Kectohave no mateer. 


| ' Chapter 3 | | 
"4 Comet, TEINS val Hare being ſeeninthe "Ol howto ge bis © 
longitude and latitude mthe Zodracke and how by the right 
aſcenſion and declination of any ſtarre to net 
bes longitude and latunde. 


Gemma Friſnu, 4.7 | 
Hen' (ray Comes Planes -— ©». "HP Firſt take his alticude nd 4 a In- 
WV Vis you the Done and GONE AT IDE 25.0r 0 ory penrcs' (rag 98 Fc by the 
ook ſettheſicerto the am vr Co- 


and aria fo found.the ſume's his parall pry rorgh the houre linecutting the 
matalmicanar and aire ſo foundahe me inhis parallel This end boring nto 


| wats pure, rows | nfo open cy car. redo 


rightaſcenſion ſeeke by thetenth. Noweif the Comet bee onthe Baſt 


to this right aſcenſion his 


: 
*- , 


ped The Mathematicall Iewall. 3.Booke: - 41 
afthe Comet; marke where they crofle oh another,aad:make a prick with ynke,for thereiathe Comers ve- 
ty place in the heauensthen : to know his longirude and latitude,ſer the finiter tothe eclipticke,and lo the a= 
zinzuth and almicantare cutting the f qua or Comets place before made,ſheweth your difire, as in the 

17. This is a notable praftiſe and-hath wonderous vie in- Aſtronomie, and therfore worthie of ancxample 
arlarge, | © 245 Bib SY ". >. itn To. N 
Mrs VVhetefore I will ſhew ati example; whiche I ny ſelfe for mine owne delight and experience 
did obſerue.” The nienth of ORober /1 5 86 walking foorth at night,as I commonly dyd,to bchold rhe con- 
ſellations, I perceived Southwardez a ſhimering or dimme light,1in bigneffe to ſight, about an hand breadth, 
ut becauſe the skyes were cloudie, I coulde not well iudge des it were a Comet or ſomeſtarre, with 
bis light difsipated by the clowdes. Thetenth of Oober,being a cleere ſtarry night, I perceived wel that 1c, 
was a Comerre, or rather! of ſome called acrinitall ſtarre : it was then placed vnder the three ſtarres of the 
| Qighr, called | to fight abour two yardes,(o that it made an equicrurall trian- 
le, with he two vttermoſt of thoſe three ſtarres. The eleuenth of October,the nyghre was cloudie and no 
Jarres ſcene : the ewelfth of Oober,a cleere ſtarrie njght againe, and then I awe the Comer was gorten 
abone the ſaide ſtarres about an ell ro ſight, and there made an equicrura'l triangle, with the midlemoſt 
of the ſame three ſtarres and the vtter ſtarre VVeſtwardes ,. wherefore ſeeynge 1 was too wryte this 
Chapter : ſhortlye after ſecynge the skyes ſo cleere, 1thought good-200 take a little paynes tor thar 
cauſe, | La | . 08 
. But havinge on that ſodaine no meridian readie founde, neither my Aſtrolabe furniſhed wyth wyer 
ight placed as in the 33.and 34.to getthe Azumuth, I preſently deviſed by help of two long poles,ſer 
ſomewhar I a errented wyth two forkes, too hang from the toppes of cache of them a corde with a 
plummerpitching them too and fro, tyll at thelaſt Dancing South from them a pretie way off, 1 might lee 
the pole ere 


" 


euen with both the cordes,which deuiſe erued me in ſteed of a meridian line, f« rchen|l 


wegton the North fide of the cordes, and warched tyil the Comet came euen with them : whiche hap- 
pened preſently after I was readie for him : - then was I ſure that he was inthe meridian or South azimuri, 
which done, preſently tooke the height of the Comet 385.deg.allo of the great ſtar called Aldeburain,the 
_ eye,by whicheaccording to the 26. I foundeit eyght of the clocke the ſunne then becing in the 2 9. 


10.minutes of >. | | | 
|. Nowebecaule the Comets height, videlicet, 38=,was equall in manner to.the EquinoRiials beiglt, by 
the 7. I concluded his declination was o.videlicet,in the EquinoRiall it ſelfe, and by the 29.his degree of 
culmination 245.degree of zz ,and bythe 1c.his rightaſtenfion 327. And then having his right aſcenſi- 
on and declination, ſeeke them out on the Mater by the 17. and marked. where they crofſe, and there 
make a pricke with ynke,for it was the Comets place at the time of my obſeruation. Laſtly, Iturned the 
fnitor to the ave, Dyer there by the ſeuenteenth chapter, the azimuth cutting the pricke or place of the 
Comer, ſhewed his longitude 329. and better, whiche more plainclier is the 29. degree of 2x, and the Al- 
micantarecutting the ſame pricke ſhewed me 12 2: degree, tHk latitude of the Comet Northwardes from the 
Eyes ira chapter andthe 17.a man mightiaake 6 -globe, with his conſtellations truer then ſome 
are Co : p 
"Note that I ſawe the ſame Comet or crinitall ftarre, about the Eaſt circle, and about 1 2 degrees high as 
neere as I coulde gefſe ypon the fixe and ewentie day of Mouemiber next following, for in truth, his proper 
motion was a mayne towardes the Sunne,though wa $2and then the Sunnes motion being towardes 
ke,they had met and paſſed by eche other, in tO 


Howe to knowe the quantitie of the angles which the Ecliptichemaketh with 
the meridian at any moment. | 


emma , 48. | 
T T hath been fkewed before that chedifiicke alwayes diuerſly or ynequall 
*[ horrizon or the meridian of any place,as the oblique horrizo 


in the laſt, then in the firſt. The cauſe(ss it hath been aide) 


y paſle ouer as well a ryghe 
n, yet wyth a more paſbone and ynlikenefle 

is the deformiric of the angles or inclinations 
of the Eclipticke tothe meridian. The determination of this ch therefore is to teache how too knowe 


this inclination,which is very commodious in many reſpeRtes as ſhall bee ſhewed in their place. 
Firſt you | ap gigs" that on oft as aka bark qo ge a py one ng they maſs either 
right angles,or els 4. angles ec: ynto foure angles. Further the 2.oppohte angles,ateyther point 
bY, the interſefion are ovaries equal which inthe T heoremes before-my ſpercall triangle is manifeſted. 
VVherefore one of them beeynge knowen, all the reſte are knowen lykewiſe, for doubling the angle 
known,& then taking that our of 360,degrees,which is the quantitic of foure ri fr angles,there remaineth 
the other two angles, the halfe'thereof is one of 'them ; as roo the purpoſe, when $5 is inthe meridian, 
« all the foure angles are _ angle when Y* or is there, then the twoo leſſer ang are alwayes equall 
tothe complement of the Sunnes greateſt declination : the other twoo, then are eafily knowen as before . 
Know alſo that the degrees'of the Eciprticke alike diſtante from eyther of the E INS! points, do make 
ad of inclinarion,butin ſundry partes of the heauen. In this Chapter ſhewed to find the two 
\ . Firſt therefore by the 29. learne the degree of culmination (that is the degree of the Ecliptick) in 
which you deſireto learne the angles that he zaketh with the meridian,then marke howe farre this degree 
wdiſtantfrom the next EquinoQiall point ; the like diftaunce — on the artike circle from the poyne 
; | mg | - where 


48 The Mathematical Tewel. 7. :Booke. 


where it toucheth the weridian or lmbe: for at the ende of this reckoning muſt needes bee the pole of the 
Zodiacke when 'Y or > isin the meridian. Then applying therule to the ſamg.poyntin the pole circle, ic. 
Seweth on the {be the lefler angle ſought erat we reckon fromthe EquinoQtallto therule. 


' For example, [ woulde knowe the quantitie ofthe foure angles whiche the ecliptike maketh with the 
meridian in Ce of the tenth degree of 5. The ror this poynt from the next cquinoQium, 


videlicet,from'Y* is 39.degrees,then numbryng 3 y.in thepole circle from the, limbe inwards, & therto laying 
the rule, finde inthe Limbe 71 degrees 5.the quantitie of one ofthe lefler angles, whichc doubled, maketh 
242 Þ thistaken out of 3 6 0, leaueth 2177.the quantitie of both the'gregter angles, each of them being 
108>,orthus 717.taken out of halfe 360.videlicet, 10. leaueth 108. 2 . your deſire ; Thus haue you all 
the foure angles . | ( FR 0 oy c, © /'s 
To doe the ſame another way. arp 

'7T Earne the diſtaunce as beforefrom the next Equinoctiall poynt, number the ſame in the rule from the 
Ly center outwards,ſeek allo the right aſcentis of the diſtance,now learned as thogh it were diſtant fro 
and reckon the ſarne among Uighrcxatiyon monethe rule 


and downe, vntyll ſfuche rime that the 
int of the rule before noted do exactly on the (aide parallell, reckoned from the EquinoRiall,and fo 
doth the rule ſhewe in the limbe,the leſſer angle rye before. -- | 
For example, I would knowe the angles which. the 6; .of yp maketh with the meridian, the diſtaunce 
thereof from is 8 27 the right aſcention ofthat diſtaunce from by the 1 0.chaprer, is 81 7. Therefore 
numbryng on the rule fromthe.center $2+.and among the parallels $13.L turn about therule tyll the $2e 
x degrees thereof doecut the 81 >eparallell,and then doththerule in the Limbe ſhew $7. deg.the quantitie 
of the lefler angle. | al BF, FEE In op. "glu | 
A thirde waye is thus, gettethe declination of the point propoſed, by the fourth Chapter, number 
he, ſame on the rule from the ſzmbe inwardes, andiaye it on the pole circle, it ſheweth on the lmbe-your 
delire. | 59; 4 | | 
As in the firſt example,the d eclinatis of the teoth degree of If is.1 4. degrees 5, that numbredon the 


rule from the lobe invards,and laide on the polecircleyſheyyerh 7 17-as before, I coulde ſhew another way 
bur it needeth not, - es "__ 


-v 


'4 


| Howto finds the horoſcope galled the. aAſrendent at anytime appointed. 
HE powers of the planets and ſtarre3;as chay differ.in reſpe& of theirnature,ſo are they either.ingreay 
| | ſed or decreaſed according to their cituatiopigrthqheaucns, For we ſee dayly that tempeſtes are chief= 


ly eyther raiſed or ſtayed by the Sunnes riſing, ſetting or comming to the meridian, & that the moone 
by commyng to thoſe foure places,doth rule the ebbyngand flowing ot the Scas, and ſomerimes rayſc tem=- 
peſts. Beſides that,he that wyll marke it well ſhall finde, that the rifing and ſettyng , and comming to the 
meridian,of the great ſtarres,and ſpecially with the Sunne,as in the 25 .woorketh great effetsin. altering 


. theayre. 


And therefore ole writers called theſe 4. places, the Cardines,and other newer cell chem aogles or 
points,of the 4. Cardines or angles. Ptolomeus the midheaven to be chiefe and ſignifieth glory 
and honour . The next too bee the aſcendent, and fignifieih life. Then the deſcendent,and fignifieth deathe, 
Laſtly , the /mwn celicalled argulue rerra,the angle of the earth,and fignifieth contrarye ro the mydde heauen, 

But nowe to the matter againe: the horoſcope or aſcendent is the degree of theeclipticke ryſing vpyon 
the horrizon at any time propoſed,or inthe beginning of any thing ,and chiefly in the natiuitic of a man,and 
is very eaſily founde by helpe of the Reere thus, EO 
* Placethe dare of the Sunnein the Zodiack,ynto the houre propoſed by helpe of the rule appied tothe 
"Embe,and ſtreight looke what degre of the Zodiacke,cutreth your horcizon on the Eaſt, the ſameis the al» 
.cendent, and thedegreecutting on the V Veſt, thedeſcendent. | | 


Admita childe were borne the 1.2.0f Oober 15 $0. ateight of the clocke at night in our latitude, and 
"that you woulde knowe the aſcendent of this natiuitie. The Sun wasthen in the 29. degree 10. minuces of 
22 whiche degree, lay vnto eight. of the clocke among the afternoone houres in the Lixbe, and then looke 

ynto the 5 15 -horrizon what degree cutteth hjm on the Eaſt part, finde the 1.degree of 55,whiche is the 
aſcendent. [n this exam le,the North halfe of rhe Zodiacke crofleth both the North and the South parts of 
the horrizon, but becauſe ir is not the North halfe.of the Zodiacke thar riſeth on the horrizon, therfore you 
tuſt rake the degree which lyeth on the Northeaſt part of the horrizon, which is as I ſaye, 1,degree of 5. 
For on the Soutii part of che horrizon, there lieth the 1 0. degree of t&, whiche is not too bee accounted of, 
Bur to proceede further in the example you may alſo(the degree ofthe Sunne Randing at eight of the clocke 
as before) ſee the firſt degree of vp, in the. VVeſtparteof the horri;_on deſcendente, wherealſothe South 


| halfe of che Zodiacke lyethcrofſe both halfes of the horriſon, ſothar the tenth degree of m, curteth the 


. North parte of the horcilon, whiche muſte bee refuſed, remembrynge alwayes that the North _ 
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of the Zodiacke tauſt cut the North halfe of the horrizons,and riſe and ſer on them, and no otber,& {o like- 
wiſe, the South, on the South, as is ſhewed in the ſecond booke & 23, Chapter. Further haning thus the a(- 
cendent and deſcendent, you may alſo ſee the degree of midde heauen or culmination in the vpper part of 
the noone line 247.in 2z,andin the lower part,the degree of mum cel,erthe angle of the earth, the 247. 
of 51 and ſo haue you the foure angles or principall houſes of your figure for that natiuitie vz.the 1.4.7. & 
10.houſes. ; 
How to finde the horoſcope or aſcendent another way by 
the Mater. 


Gemma Friſia 5 1s 


Þit get the degree of culmination for the houre and time propoſed by the 29. and his meridian altitude 
by the 3 1. Next the quantitie of the angle, which theeclipricke in that yo maketh with the meridian 
by the 39.and 40. 1 beſe had,number in the Limbe,the alt. of the deg. of culmin.from the Pole towards 

the EquinoRia!l,and therero lay the rule. Thenin the EquinoRiall line from the Limbe in wardes reckon the 

guanrie of the ſaide angle, founde by the 39.and 40.and from thar place folloywing the houre line there, 
ynto the rule, and from the rule vnto the pole:note the degrees contained on the ſame houre line, betwcene 
the pole and the rule,for thoſe are the degrees ofthe Zodiacke contained beryeene the degrees of culmina= 
rion,and the neereſt part of the horrizon. For you muſt ynderſtandethat notwithſtanding the horrizon and 
the eclipticke, becing both great circles of the ſphere,doe alwayes deuide one another into equall partes, er 
is not the degree of medium cali or culmination,jiult in the middeſt of the halfe Zodiacke aboue the horri- 
 20n,butonely when 95 or 00k in the meridian by reaſon of the obliquitie of the Zodiacke: but is diuided 

by the meridian into vnequall | © porn gr wh the leſſe this chapter findeth our. But ſometime the leſſer 
portion is onthe Eaſt part,an ſomerime on the V Veſt;and is thus knowne. For when © is on the Eaſt 
part the lefler portion is on the V Veſt,and then muſt thoſe degrees bee ſubdued out of the degree of cul- 
mination,and when 95 is on the V Veſt,the lefler portion iz-0n the Eaſt,&c then thoſe degrees muſt be added 
andthereof commeth the horoſcope. | 

Example, 

In our latitude of 5 1.admitthe Sunnerto bee in the 20.94, }x,and the degrec of culmination at the houre 
propoſed to bee 20. in 55,whole meridian beightby the 3 1.is 605 degrees: the angle of inclination of the 
Eclipticke to the meridian in that degree is $2.by the 40. Theſe knowen number in the lmbc from the pole 
downewardes,the meridian altitude vid.60-.and thereto lay the rule,then reckon on the equinoRiall from 
the limbeinwardes the quantitie ofthe angleof inclination, videlicer,82,which _—_— onthe $2.houre line 
reckoned from the limbe,wherefore reckon the degrees ypon the ſame $2.houre line betweene the rule and 
the pole,and you ſhall finde 85 .which is the diſtaunce berweene the wediwncal or culmination,& the parte 
ofthe horrizon nextit. And now becauſe £5 was on the V Velt part, you muſt adde this 857-to the degree 
of culminatis,v{.the 20,0f 25,6: ſo proceeding according to the ſequele of the fignes, the numeratis falleth 
on the 157.:=:,which is the aſcendent ſoughy for, Thus haue you two wayes tocome bythe aſcendent, the 


firſt eafier, but this more artificiall by the reaſons of ſperigall triangles,and by my fift booke may be perfor = 
wed tyyo or three wayes. | 


| Chapter 44; | 
Of the twelne houſes,and what a circle of poſition ir, 


Gem ma Friſius. 3.2, 


vidertle wh anche ns be ledterard inted 1 2 .houſesor places, wherein the ftarres & ple 
Ao ught I ge: 1 places, wheri P 


ets haue great powers,of which 1 2.the 4. or cardine: are chiefeſt, For euen asthe Suns recourſs 

. . dothnotonly alter the yeere beyng in the two equinottiall points and ſolftices, bur alſo in ofthe 
2 2.fignes,which cauſeth euery moneth to differ from other: euen ſo reaſon and experience tea in di- 
Nioguiſhyng the 1 2, houſes, But now all writers agreein ſetting outthe 4. cardines, and greatly diſagreein 
the other. $. For ſome beginning from the aſcendent, deuide the Zodiacke into 1 2. v, partes by circles 
zncetyng togetheratthe poles of the Zodiacke,and to theſe doth Prolomeus agree, Otherſome deuideths 
Equinoctiall by circles from Ro pare ofthe world into 1 .oquall partes,2o Allableins fe Iobannes de Sax= 
onia. Orherſome(which in deed is the beſt)according to Regiomontanus, deuide the equinoCQtiall into 12. 
equall parts,by circles meeting together at the two interſections of the meridian withtbe horrizon, and this 
way ſayth he,ſtandeth with moſt reaſon, fince they are diſtinguiſhed by circles,likeynto thoſe which appoi £ 
The 4.cardines,and meeting together vwith them at the ſame points. A fourth way did Camwpanus a famous 
evathematician appointe,deuiding the verticall circle of the Eaſt into twelue equall partes from the ſaid in- 
terſe&ion of the meridian with the horrizon. VVel, howſocuer the houſes bee deuided,thoſe circles which 
Qiſtinguiſh them, or rather ſemicircles ( for twelue ſemicircles do perfourme it) are called circles of poſition 
and the like ſemicircles. may bee drawen by anye ſtare, degreg, or poynt of the heauen, and are called 
alfd circles.of peſicion. Therefore'in ſhort, . a circle of pofition according too Ie, Regiementenus, whome wee 
yueane to followe, for thatall menne nowe doe ſo,is a ſemicircle paſring from _ too interſeions fo 

| : | 
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the horrizon with the meridian by any ſtarre, degree or pointin the keauens. Notwithſtanding by the !e- 
well we ſhall teachto perfourme them to euery mans minde. t 
But nowe for the order of the 1 2.houſes,therein they all - aq The firſt houſe beginneth in the aſcen- 
dent, and ſo proceedeth vnderthe earth, and thereſt in order by the /mwn cli vntoo the deſcendent, and 
thence by the mediumcelivnto the aſcendent: againe, where the 1 2, houſes end. Euerye houſe hath 25 .de- 
forwardes, and five degrees of the houſe that went before, Allo the 1 2. houſes are ſet downe in a 
merricall figure,as you ſee here to gether with their properties. 


_ Chapter 45. 
To finde the circle of poſition accordmg tolo.Regiomontanus aud Campanus, of any 
point propoſed, and howe much the pole is clenatedabone 
any ſuch circle. h 


| f4 is ſhewedin the laſt chapter what a circle of poſition is, They are alſo as it were certaine Horrizons, 
ypon the which the point or ſtarre propoſed doth ariſe. And intruth every of them doth repreſent ſome 
_ one horriſon in the worlde, whoſe latitude, or poles eleuation wee ſ:eke, and ſo by ſphericall reaſon wee 
finde,what degree of the eclipricke is in euery of them.And therefore generally thus doe: rad 


Thefigure of the 12. hou- 
ſes , with the figures at 
the deginning of cache 
houſe, and what cucrie 

houſe is called and ſigni- 

fieth, . 


s T he angle of the 
earth, or Imum 
cli paren. 


Get thedeclination of the point propoſed by the 4. or 7.and his diſtance from the meridian by the 28. 
and others. This done,ſet the Eaſt Azimuth or Ave! lineto the laticudein ſeed of the Finiror , and ſodoe 
the azimurhes repreſent. all the circles of poſition. The zenith line beeing placed thus to the latitude, asL 
ſay, then in the parallel ofdeclination ofthe point propoſed, reckon his houre diſtaunce, from the meridian. 
before founde.and the azumurh there cutting,ſheweth the circle of poſition,if you count him from the Ze 
nith line: which being had,then to knowe the poles eleuariun aboue it,doe thus, reckon amongeſtthe Almi- 
cantares from the Zenith poinr,the latirude of your countrie vpon the circle of the poſition found:and ther- 
too lay the rule, then reckon the ſpace between the ſame point ofthe circle of poſition, and the Limbe by the 
degrees ofthe rule,and ſo haue you the eleuation ſought for. By this chapter any man may eaſily make tables 
of poſitions for any countrie. - — - kth | k 

For example,in the 4.1.chapter I ſuppoſed a natiuitie the 1 2.0f ORober 15 $0,at $.of the clocke at night: 
I woulde now knowe in what circle of poſition the Sunne then was;I lay the Zenith line to our laticude,vz, 


$1 x inſteede of the finitor,then for $,of the clocke,Treckon $ .houres from the South in the Sunnes parallel 
being 11-7 by the 4.and there I findetocrofſethe 285.azimuth ynder the Zenith line, whereby I conclude 
that the Sunne was then in the 2 85,circle of poſition vnder the earch,in the Northweſt quarter. This done, 
reckoning our latit, vi.g 17, on this 285. azimuth, & p from the zenith point feund;therto lay the rule 62 
you ſhall ſee betweene the Limbe and the ſame point ypon the rule 43 Adegrees.>. the poles eleuation,aboue 
the ſame 285.circle of poſition, ſome were wontto namethe circles of poſition according to their latitude 
as that this ould be the 43-x.crcle of poſition, ets ae m—_ w/o 
| Blagrave, Heere you may ſee the wonderfull diverfitie in vſe of all. the circles in my Reere, Infowuche - 
that atany time when £5 is in the South meridian,as he is on the 7evell,then placing the Zenith line,too the 
de, the azimuthes doe ſhewy the circles of poſition of euery ſtarre mou in the /evell, and point in the 


Uipttickor other part of the heaucns without any more ado, wheras by G.Frifiuz Curſor and —_ 
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yon mult ſtand ſetting for every particular place with much trouble. Heere note that where the Azimuthes 


do not reach any point, you may but turne about the Keere ſo that the zenithes nadir be to the latitude, and 
then he C.--pplierth che whole. , 


| Chapter 46, | 
Of the other eight houſes according to Regtomontanus and how to ſet a figure. 


Gemma Frifius $ 4» 


He foure angles haue beene exaQly taught before in the 41.and others, and the other 8.houſes alſo a= 
ny man of capacitie might picke our by the laſt Chapter, but this working hath a pretie methode,w hich 
I willnot hide: for you ſhall ynderſtand that all the 1 2. houſes are dinided with 6.whole circles of po- 
ſition,which diuide thequinoRial into 1 2.equal partes. Two of thoſe fixeare the horizon and the meridian 
which limit outthe foure angles, the other 4.are two of ech ſide alike diſtant from the meridian, bending to- 
wards the horizon alike, and hauelike eleuations ech to his match, and'echof them boundeth two houſes. 
So that euen as the meridian doth bound the widde heaueh, and __ of the earth, ſo doth the circle of poſi 
tion nextthe meridian on theaſt part,appoint the 1 1.and 3. houſes, e ſecond next the horizon,the 1 2.6 2. 
likewiſe two circlgs onthe welt part, ſheweth the other foure houſes, Further knowe that oppolite houſes 
are numbred by like degrees of oppoſite fignes,, ſo that hauing founde fixe houſes, they are had all 12. 
Therefore 4.houſes knowne with the Horoſcope and midheauev, there needeth no more for this turne: & 
thoſe 4.are knowne if the two circles of poſition of the 1 2.houſey,which alſo is of the 2,6 of the 1 1.which 
alfo is of the 3.be knowne by their depreſsions ynder the pole in this manrv -, 

Place the zenirh line to the latitude as n the laſt Chapt. and then marke ywhat azimuth cutteth every 30. 
deg.ofthequinoctiall line, the ſame is the circle of poſition of euery ſuch houſe, to which getthe clenationof 
the pole by the laſt Chap. Thus reckon on thequinoRtial from the Lawbe inwards 30. deg. and there ſhal you 
finde to cutthe 47.azimuth or circle of policion,ſeruing to the 1 1,and 3.houſes, whoſe depreſsion vnder the 


pole by the laſt Chapter is 325 deg. Then reckon on thequinoQiall zo deg. farther in,videl.60.from the me 
ridian,and there ſhall you findeto cut the 1 9 circle of poſition ſeruing to the 1 2. and 2 .bouſes, whoſe de- 


preſsion yader the pole by the laſt Chapt.is 477 deg. Theſe two cleuations vz. 32 and 473 , keepe wellin 
minde: for they ſerue you to get your 1 2.houſes for euerin our latitude : you ſhal do wel to chooſe themjout 
among the horizons in the Jewe/,and with prickes or otherwiſe difſeuer them from the reſt that you may redi= 


lie finde them, writing the number 1 2,and 2.to the 4.77 horizon onechfide, and 1 1. and 3.to the 3 27 ho= 
rizon,fer ſo I alwayes did, : ee” 


The figure ofthe hea- 
uens, the 12. day of 
Ocober 1580, at 8. 
of the clocke in the 


afternoone. 


oa 
- 
; h | | 


. 
ah WY _ _—_k_ __ 


Theſe:things done, you Mall thus haue your 1 2. houſes and the degrees of theclipticke, anſwering Sahey 
the degree Dalles of the time propoſed on 6. of theclocke ak noone 1n the Lonbe, where hely 
ina che line or right hotizon,thenſe for the 1 1.houſe moue fotwards the degree of culmination 30.deg.in 
the Linbe, thatis vnto $.0f the clocke by helpeof the rule, then inthe horizon of the 1 i, houſe videl.the 328 
horizon, you ſhallfinde the degree of theclipticke, beginning the 1 1. houſe, as in the natiuitie mentionedin 
the 41. Chapt, lay the degree of culiaination, being 24F of 37, vnto 8: of theclogks before noone, you _= 


- 


_L- * 
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ſe to entthe Horizon ofthe 1 1 houſe videl, the 3 25 the 25 £of X, which is the beginning of the 12,houſs: 


Now for the 1 2.houſe 1 mouerhe deg, of Culmin, 60.deg. thatisto 10, of the clock, there do Iſeein the 
horizon of the 1 2. houſe videl.the 477 the 20.deg.of 5, whichis the beginning vf the 1.2, houſe , burthen 


mouing the gong $0 12,0f the docke ,there « :.tprvgk in our horizon videl.5 1 - C the Horoſcope or aſcend. 


videl p 4 1 95.Now forthe 2.bouſe Imoue the op Gulmin, 30. deg.torwards yz. ynto 2, of the 
clocke at the "beg then jn the horizon of the 2. houſe, which is all one with the horizon of che 1 2.vz. 


the 477 borizon,l ſcethe 217 2 of $5. Then remouing the Culminar. 30.deg. farther videl.to 4.ofthe clocks 


there1 Endeinthe horizon of 3.and 11, houſe videl. the 325 the 7. deg. 10. minutes of &Q,, the beginning 
of the thirde houſe, and nowe hauel 6. of the 1 2. houſes. For the reſt, | neede bur ſer downein the oppo- 
fite houſes, Ces &deg.and ſois the figure ſer of that natiuitie,as you may hereſee.By this meanes 
you may eables ofthe 1 2 houſes to euery latitude, perhaps traer then ſome thar are printed, 
Blagrave. Notethat you muſtin remoouing the degree of Culmin.alwayes take the degree rs, theaſt, 

on the ſaid horizons, and further that you be ſure.to remember , when the ſouth ſignes i ito takethe deg. 
cutting the EG of thar horizon , and when North _ mo the deg. cutting the Northeaſt pare 
as in the 2.Booke 2 ; Chapt. and inthe 44.isſheved, 


Chapter 47. 
of the other eight houſes according to Campanits and Gaznlure 


Gemma Friffus ce = 

'E thathath well vnderſtoodchelaſt 3. Chapr need no inſtruftions more as Tthinke,for Campanus, 
'as is beforefaid,devideththecircle: into I 2.equall parts as Regiomontanus doththequinoR, 
and thar alſo from the ſame x ther ofthe meridian, croſzing the horizon, wherefore laying 
the zenith line as before.to che latitude, then doth the Finer repreſent the circle of the Eaſt, or the Eaſt azi- 
muth being there redily diuided into all the circles of poſirior, which the azimuthes do now repreſent, and 

every $ 30.azimuth beginnerh one ofthe 1 2.houſes in order from the aſcendent ynder theearth, and ſo for- 
wards. Getting alſo their depreſsions vnder the poles in al reſpe&ts as before,onely herein is the eſt diffe- 


reace,that you _ alſo here get the houre diſtance of every houſe from the meridian, which the hourelines 
on the mater ſhew vnaſked, for the zenith line Kanding at the latitude, you may ſee the 385 houreline recko. 
ned from the Limbe,to cut the 30. circle of poſition 'reckoned on the Fimniter from the Limbe , and likewiſe the 
85 boureline to cut the Co, circle of poſition. The reſt are diſtancin like deg. fromthe meridian, though in 


ſeverall quarters- And wherein Kind? Dao hors laid rhe deg.of Culmination to ea0.8 .or $.of the clocke from 
theaſt, for the 1 1,houſe, you muſt thereof lay it on the firſt -houre diſtance from the meridian found 


vz. 385 Andin ſtcede ofremouing the Culminationto 60. deg. or 10,of theclocke, you muſtlay itto the 
ſecond diſtance videl.66+ for the 1 2.houſe,then forthe 2. houſe reckon 667 deg. from fixea clocke at night 


towards noone, and for: the 3. 385 fromthe weſt ypwards alſo, for you maſt note that the axtree line here 
repreſenteth the meridian and the nooneline or horizon after a ſort,in workin 

Blagrave, Lleaue out here an example becauſeir differeth not frontthe vaderiiandiog of the laſt Chap.bue 
onely in reckening the houre of the ofthe which Ireſume, wy teeſbing ſo Furnilbd ith all neeeful 


cats ſoppiind e meaning primefi ye rs rnb ek Gemma Friſ.doth.! And as for the 
other kind ofhouſi Ae ncem and Alkabitius reguray fern rnen becauſe my /evelbeing full 
fraught with al neceffarie circles,s3 I ſay,yeldeth greater matters with inſtruments, 6c alſo for cm 
are veerly ret —— none now in vigbur thefirt way after Ioha Regiomontanus, 
| . _ Chapter 48. 
To hyvies in what houſe any ſtarre is at any inſtant and to oy the 
chiefe ftarres in the Cpt 
G emma Friſus. 


Ome have ad del ghe to lace diuerſe of the ear Ray the ig 
3erthe tars houre ce the merid. at the inſtance 
_ of ls. _— fer ow line ror Jaendeain in! 
circle 0 


re being et hich muſt the be Joſt 
the 30. & number the ſame in his 


poſition cutreth the ſam d Chop Tay ki a hequino8.lin 
n e ſame point in markint _ 
wa deg.thatcircleof poſition ode oanink rhe wn IT apts 3 thequin. after Io.'R | 
whom wefollow), The meridian is alwayes the beginning ofthe 10.houſe,wherfore ſo many times 30.as A 
ſtars circle of poſition is ran Apo the meridian on thequinoR.line,ſo many houſes it TW oris beyond 
the 10.houſe:lo that by kn Taping which quarter of the skie the ſtar is,the houſe, 6c ied eaſily reckoned. 
Blagraue, Hethat vnderſtandeth al before, eodech no example here,but thus much arther,I wil ſhew you 
as in the 45.you may plainly ſee that 4.circles of poſition with the Finiter, & the meridian,do'ſhew the whole 
1 2-houſes, which are as thereis ſaid,the 47.and 19% azimuthes or circles of poſition, reckoned on ech ſide of 
the zenith line as he is there placed : whereforeifyou did difleuer out with ſome diſtinRion by prickes or o= 
therwiſe thoſe 4.azimurthes, and ſet theirſigures to them, namely at the zenith line, 1. becauſe hee being the 


horizon beginneththe 1 .bouſeatthe 1 9+ azimuth ynder him:orlefrwards two,for the 2.houſe:atthe 4.7. 1 
murh 3 .atthe 90.which is the Limb 4.and ſo round backe againe by ths ſame cjrcles ending at 1 2.inthe 1 9% - 


atimuth abouethe zenith line. Theſe circles being thus diſtin& & numbered,arein truth your 1 2.houſes, the 
zenithline being at the latitude-So thaz novy the x or flannes diſtance From the meridian reckoned _ Gs 


The Mathematical! Jewel. 9%. Booke, © 4, 


allel as above, make there a pricke with incke , for thereis the ſonne or ſtarres place for the time being 
and now in. what houſe he is, theſaid azimuthes diſtinguiſhed and figured as before,ſhewe without askin F 
This could neucr be done by G. Frifius Aſtrolabe in this manner. x 
A ſhort example: the ſunne beingin thetropicke of 5,*would know in what houſe he is at 7.0f the clock 
before noone. I ſertthe zenith line in ſteede of the Finitor ro the latitude,and then [| finde that the 2 7x circle of 
olirion cutreth the tropicke withthe 7, a clocke houreline,which according to the numbers een now placed 
ſhewerh me thatthe ſunneis farre within the 1 1. houſe about &.neere towards the 12. Or thus more plainly, 


follow the ſaid 275 circle ofpotition vnto thequinotiall,and there doth he ſhew that the (unne is in the 20. 


deg.numbred on thequin. within the 1 1. houſe towards the 12.thatis =, Likewiſe I ſhewedin the 26.chap. 


chat the great ſtarre Hircus was 4.houres and 2.deg. paſt the north meridian eaſtwards in his parallel being 
45 [there make a prick,6& markin what houie he chen was, you ſhal finde himin the 1 1.houſe (omwhat more 


then halfein. | 
Chapter 4g. | 


Of direftiont, what direfiton is and by what meanesit is performed. 


emma Friſius 5 8, 
O dire& ſaith jo Regamontanu, is no other thing ele then to turne about the (ſphere vntilche ſecond 
[ place be broughtto the place of the firſt, chat is to ſay, vatill the ſecond place light on the ſemicircle of 
ofition of the firſt, ſome haue called this prorogation, ſome inambulation, ſome Apteſin.T thinke it ra- 
ther ſaith G.Frifius Dimiſtion,or Emſiion, becauſe one place of the heauens by turving of the ſphere is emiſed 
or ſent forth ynto the fire of another place. Whereby Prolomeus doth call thoſe places which hee rermeth 
chiefe,thatis to ſay,thoſe which may receiue,the chiefe ſignifiers of our life, and adde power to thoſe tignifiers 
Tepous Apheticous; and alſo callerh thoſe ſignifiers Aphere, as it were Dimiflaries,or Emiflaries , The Arabians 


A 
call them Hylech Aogy 9, opinr be ſhort, Apberacalled commonly both in latin & engliſh, Significator, 
or ſignifier,is either a ſtar,or ſome notable place 1n the heauens, having the chiefeſt dominion ouer the life of 
man.;and Prolomeus hath 4-almoſt,the Sun,Moone,the pars Fortune,& che Horoſcope. There be other pla- 
ces alſo accepted of authors,as the midheauen,and any planet hauing gotten ſome notable dominion:and are 
called Aphera and fignifiers,vnro whom other places ofthe planets,or places filled with ihe beames of planets 
are dimiſed or ſent, that is to ſay,dyrected. _" 

For declaration hereof;take G.F.own example ofthe nativity of KingPhilip, ſomtime huſband to Queene 
Marie, He was born 15 27.at a quart. palt 4.oft the cloke in the afternoone, the ſun being g9.deg. in 77, & the 


1:t.of the country being 40. The figurethereof being ſer there, is found 2+ deg. of 19, in the aſcendent, and in 


the midheaucn $2 deg.of £1, . And now to the purpoſe, the Horoſcape is alwayes a notable place. For hence 


do they take theiriudgement of the helth of the body,of life,and of iourneying,wherefore it is called ptera, 
or a {ignifier. And Mars which then was in the 2. houſe, is called the promilſer,& the 2.place, which by the mo- 
tion of the ſphere is brought vnto the ficſkt place, thatis to ſay, vnrothe horizon which is the circle of poſition 
of the horo!cope,& this is called diretion or emiſzion. The queſtion is chiefly how many deg. of thequino&. 
ſhall paſſe ouer the circle of the horizon or the meridian, in the meane time, while the placejof F be broughe 
ynto the pace of the Aphera,For it is ſignified that there are ſo many yeres to come before the effe& of the pro- 
miſer albe performed on the Aphers. This matreris eafil y done by the 7evel for any region or point of the 
heauens, Seckethe circle of pofition of the firſt place or ſignifier,and his horizon by the 4.4.and 45 0: rather 
. 47.and ypon the ſame horizonlay the deg. of the Apherain the zodiacke, and marke then what Ts is inthe 
midbeauen. And then turne aboutthe Keere yntil the 2.place of the promiler come tothe ſame horizon of the 
fignifier, by and by moue the rule vnto the deg. which before was in the midheauen, it ſhewerh on the Limbe 
the degrees paſſed ofthequinoiall, which lignifie the yeares of the direQion. 
Asin the (aid example, place the Horoſcope being the fignifier of hfe ynto his circle of poficion,that is,vnto 
the 40 horizon, you ſhal ſee on theline of midheauen F\, 53> deg. then turning the Reere yatill the place of py 


which then after Alphonſus, was inthe 29.deg, 1 7.min,of , be brought vnto rhe ſame 40.horizon,and then 
ſetting the rule vnto the $.deg. 30.min.of &, you may ſee that the Reere hath gon forwards on the Limbe 34. 
deg.= almoſt,and ſo many arethe deg. of emiſzion or direion of F vnto the horizon. But heere muſt you 
diligently note that for Aphetaes placed in theaſt halfe of the heauens , that the horizons be taken on theaſt 
part of the lewel,& for thoſe of the weſt halfe,on the the weſt part,the reft may be performed as before,Nei- 
ther muſt you here negle& rhe latitudes and declinations of the planers, for which I taught you remedie in 
my addition to the 2 3. Chapt. And here another way to remedie the latitude of any planet,is thus : Get the 
deg.of right aſcen.and thereto lay the rule, whereon reckon his declination from the Limbe inwards. & there 
is the true place of the planet; this rule alſo ſerueth for all ſtars not being in the Reere, and alſo for ſtarres in 
the Reete in workings for time long paſſed or to come, becauſe fixed ſtarres go forwardsin long. a deg.atthe 
leaft,in an. z00.yeares, 


Chapter 50. 
| Of conterſe or enerſe dreftion,or dimiſcion. 


| Gemma Frifus 59, 
VV as the fignifier is on theaſt part Ptoloweus, always emiſeth or bringeth the 2.place vnto the firſt 
circle or place,or to the Apheraes place,& reckoneth the deg.paſt in the meane time, And this he cal- 
| lethproieRion of beames, becauſe that eicher the planets places or their beames are brought vnto the 
Apherzes place, and rhis is cailed dire&,becauſe the ſecond place differeth from the firſt according to the ſe- 
gueale of the ſignes. But when the Aphera differeth from the midheauen towards the VVeſl, the ſeconde 


place ſhall be the V Veſt it ſelfe , and then ſhallthe pers bee brought vnto the V Velt part of the horizon 
mY | | = 


pe 


_ Order of the fignes, becauſe the 


Fkws Chapter is very commodious,yet comberſome by tables,8 therefore the more pleaſantby the Ieve?, 
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to know thedireQion of the Aptere ynto the Anarera, called InterſeQor , and is ſaide to be contrarie to the. 
place, that is to ſay, the deſcendent or point of the weſt » Which then 
is the Anareta, is diſtant from the firſt, contrarieto the order of the lignes, Ofthe firſt manner is ſpoken in 


the laſt Chap.Ofthe latterjthere neederh not many words,forit is euen like, Forthe deg. of midheatten be- 
ng r_ ee S e the — very ye dag 5. pop = ay vr and fas ad os laid 
ders ts Pay yo y ice novweman . ere . 
are the degrees of thedirettion, , FINITE now gon forwards which. 
| _ Chapter 571. i 
Hew farre,or into what part of the xodiacke, Dymiſrion or 
direFftion ſhall come any years. - 
Gemma Friſius Go, * 


T hath beene plainely and exquiſitely ſhewed in what time the Dymiſzion or direRion of any place is per- 
[formed.zur otrenrimes the queſtion is before al the Dymiſdion be performed,into what deg.of the zoduack 
the diretion ſhall come, and he thathath wel ynderſtood the premiſes, ſhal performechis Chapt, with lit- 
tle adoe ; forthequeſtion it ſelfe hath a certaine difficultie by the manner of pronunriation , which I thinke 
beſt firſt to expound, for many either pronounce ill,or elſe ynderſtand not the matter wel:for wht as we ſay, 
how farre commeth the direion of the Horiſcope this yeare. Itſcemeth ro be ynderſtoode that the Horo- 
ſcope(which now we cal the Apbers) ſhould be moued in the heauens : butthe marter is otherwiſe. whea the 
<Aphera is in theaſt part. Forthen we do notenut or ſend forth the eatoge, or any Aphera, bur do moone 
the places following, or promiſers vnto him. Therefore when it is demaunded hovy farre the emiſsion of the. 
Apbetaplaced on theaſt part, bath gone forwards: the queſtion is,whar deg. of the zodiacke ſhal come vnto. 
the ſemicircle of the Apbeta in this orthat yeare. But the Aphera ſtanding on the Welt part: It is more right», 
ly ſaid that his Dymiſsion doth occupiethis or that deg, of theclipticke, becauſe the .Aphera is knowne to be 
moued towards the Weſt. Now therefore rogither with an example will we explane the matter, | 

Firſt in dire dire&ion, Therefore in the natiuitie of king Philip,let vs appoint the 4pherato be the Horo= 
ſcopeir ſelfe, ler ys ſee then vnto what degreeof the zodiacke the Dymiſtion;, or dire&ion ſhall come that 


 yeare 155 4«that is ro ſay, what part of the zodiack ſhal then come ynto the Horizon circle by Dymiſzion vid. 


vnto the Apheraes place. Firſt conſider how many yeares be paſſed from the natiuirie it ſelfe , which are 2 To 
for he, was born,anno 15 27.Secondly,place the Aphera ynto his place, which is the Horizon,& note the d 
of culmination, then remoue the ſame deg. of culmination 2 7.degrees forwards in the Limbe, and there ſhall 
appears: = the 40. horizon 1h 2 3.deg.40.minutes almoſt, therefore this deg. of the zodiacke then commeth 
vnto oroſcope. | | 

Butnow let the edphera be in the weſt part of the heauens,, as the part of Fortune is inthe ſaid nariyirie, lee 
vs ſeeke his Dimiſgion for theſameyeare 15 5.4. place the deg. of Culmination inthe midheauen videl. 
$.deg. 30. minutes: and gumbering thence 27, deg, in the Zembe, and thereto laying the rule,place there the 
degree of Culmin,videl. the 8; of $5. Now then marke diligently the diſtance of the part of Fortune from 
the ſouth, numbering the degree of the Limb betweene the nooneline and the rule placed on the part of For= 
tune. In our example they are 45. deg.45 .minutes almoſt, with this diſtance therefore,and the declination 
of the Aphere found before videl. 2 2.deg. 25 .minutes north, ſeeke the circle of poſition of the ſame Apbera for 
that time, and theleuation to it, and how many degrees of thequinoRiall the {ame ſemicircleis diſtant from 
the meridian. Therefore by the 44- or 47. 7. the circle of poſition is found diſtant from the meridian ig 
theaſt circle 41.deg-48-minur, Thel on of the pole is 25. 40. The ſame ſemicircle doth cutte off from 
the weſt quadrant of thequinoRiall 34 deg.30- winutes as neere 28 may be gathered by aſmall inftrumenc. 

po 


Now therefore we haue the circle of poſition of the part of Fortune for 27.yeares paſſed, the queſtion now 

jo what pk of theclipricke was in this circle of oelkion in the beginning of this hed ry Forit may right= 

ly be aid that the Dymiſsion ordireRion of the part of Fortune is come yato it, Bur ſeeing this is a generall 

rule,it is better to ſhew it in a Chap, following. | 
To finde what degree of theclipticke occupreth any circle of poſition at any time. 


Gemma Friſius G1, 


itis but in effe&the 45-and 46. euerſed. Ger the circle of pofitions eleuation by the 45 and his diſtance 
Good tha meridian bo " the 47. Theſe had if the circle of poſition; ſhall be oriental nd noRurnall (that 
is) yndzrthe earth, reckon on the Lembe his diſtance from the meridian found,fromtheaſt point towards mid- 
night, and thereto lay the deg. of /mzm cel, or the angle of the arch, if orientall and diurnall then towards 
noone, and there lay the Culmination, if occidentall and no&. then from the V Veſt towards midnight and, 
there lay the Imwn cel,if there diurnal, towards noone,and there lay the degree of Culmination asin the 46, 
Chapt. And ſo the deg.of theclipricke cutting the circle of poſitions horizon is your defire. 
Example, Admit the ſunne bein $— deg.of th the Medum cli, or Culmination, then 6> of Y. the Imum cel 
or angle of the earrh65 of :2:,theleuarion of the 48. poſition ynder tbe arth eaſtwards, being by the 44. 3 1Z 
his diſtance fromthe meridian 29;,whuch I reckon from rheaſt towards midnight on the Limbe, iand thereta 


lay the deg.of Imwncelividel.6 £ of : then looking on theaſt part of «the 3 1> horizon,'I finde there the 1 oT 
of np,the deg.of thecliprick, occupying the 43.circle of poſition nournal. Likewiſe for the 48. poſition diur- 
nall Eaſtwards the degeof culmin. videl. 65 of Y\, laid 29; deg. towards noone, you ſhall finde in the ſame 
31: horizon 18+-of 5, remembring alwayesro looke onthe North Horizon for north fignes, & ſocontra= 
rizyie, as in the 2. Booke and 2 3. Chapt, Looke farther the 4 Booke, ao 
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| | - Chapter 53. SPRITE os 
To know the quantity of the anvle of rhe inclmation of the Eclipticke ta the ho- 


112.01 at any degree of the Ecliptickg. 


enima Friſus, C3. hte | 
 oDarHis thap.is very profitable about the rol and appearing of ſtarres, and alſo for the defotma® 
| _ tion of Eclipſes; Firſt therforeplace the deg. ed yatothe horizon on the Eaſt, then reckon the de- 
 grees of the Eclipticke betweene the aſcendent and midheauen,if they exceede go.then take the deg, 
berweene the midheauen,and the deſcendent,or take the firſt out of 1 80.all is one: next get the meridian al- 
tirude of the degrees of midheanen. Theſe had,reckon on the rulethat diſtaunce berweene the horizon and 
mydheautien outwards from the centre, and moue the rule yp and downe till the ſame poynt do cut the pa= 
rallel anſwerable ro the height of midheauen,and ſo doth the rule ſhew in the Limbe, reckoning from the E= 
zuinoCtiall the quantity of the angle ſought for: which is alſo the leſſer angle,as in the 9. and therfore ſub- 
Juded out of 1 86.leaueth the greater,and this lefler angleis alwaies the height ofthe Ecliptickes g0.deg.or 
nonage/s.gradus from the horizon. © 
 Exaruple. In the yere of our Lord 15 g0.the 20.o0f Tuly the 19.houre 30,min,whichis:at halfe an houre 
paſt 7.25 Sexrmeoeng | for Aſtronomers begin the day at __ and reckon agaynetil noone ynto 24-ifl 


their tables) there ſhall be a great Eclipſe of the Sun, the Sun and moone both being in coniun&ion in the 
7,deg.of {\.: wherefore placing thedeg. of the ſun ynto 7.2908 clocke 30.min.I ſee 10.7, of ny in the 
aſcendent,and in the deſcendent 10+. of X, and in the mydheauen 4.ir 1r,T would now know the quan= 
ryric of thelefſer angle made betweene the Eclipticke and the horizon. From the aſcendent to the mydhea- 
uen,are 96+.deg.take thoſe out of 1 80. there reſterh 83.7.the meridianaltitude of the degree of culminari* 
on,vz.of 4.0f 3r,by the 28.is 5 9.7 deg. This done, recken the degrees berweenethe midheauen and the deſ- 


 cendent,vz.$3+.onthe rule from the centre,and lay the ſame degree on the 5 95-parallel,& ſo doeth the rule 
ſhew in the-Lombe,reckoning from the EquinoRtiall 60.deg.the quantity of the angle ſought for,which is the 


heightof the nenageſ. grad. or 90.Jeg.ofthe Eclipticke abouethe horizon. 
By this angle many things are brought about, as ſhalbe touched hereafter. | | 
Blagrane, It may be that Gemma Friſius tooke the courſe before about this chap. for better ynderſtindin 

| ofthe chap.following,or els I mult ſay hee ouerſlipt another more eafie way,as hee himſelte ſaieth, learn 
mendo wany times,which I wilhere ſthew you. 

Place the deg-oþ which you require the angle, to be aſcendent: thence reckon vpwardsQo.deg. on the Zo= 
diacke,therto lay th which ſhewerth in the Limberhe diſtance of that 90;deg.from the South by the 3 0. 
and betweene the Limbe and this go.deg,of the Zodiacke,rckoning on the rule, is the declination thereet by 
my addition to the 4. chapter. Theſe had,ſeeke on the Mater where this declination and diſtauncedo crofle 
by.the 26.2and the Almicantare (the Finiror beyng at the latitude) cutting there,ſheweth the angle ſought for. 


| - Asin example before, the 103.of ny,beingaſcendent,I reckon on the Zodiacke vpwards go. deg. it ligh= 
teth on the 10+ of 27thereto I lay therule,where I finde the diſtance of the ſame 102.of It; front the ſouth 
20 be 7,deg.--and his declination by reckoning the deg.on therule betweene it and the Limbegto be 22. and 
better, North. Theſe wo being had,1ſer the Finirorto thelatirude, and then marke where the 72.houre line 


reckoned from the Limbe,and the 2 2.parallel do crofle,and there I ſcecutteth the 60,almi as before, 
the angle ſought for,with lefle trouble, ES, G 
Chapter 54. | 


| How to finde the altitude of the Sun or any point of the Ecliptick abone the 
RR | bortz.onat avy time etherwiſe then bathyet bin [hewed. 


| WORN! | | Gemma Friſfns 2 Þ | - » 
=p4He honre giuen, with the Sunnes place: the aſcendent Zknowen bythe 41.and bythe 2.the altitude 
I of the nenag.grad.ot yo.degrees from the horizon,which I reckon of the Limbe-@n the Reete, and thereto 
* lay the Jabell:this done, note how many degrees the Sun,or point giuen,is from the aſcendent or deſce= 
_ | 7% matiy deg. reckon on the rule fromthe centre, where the Almicantare cutting,theyeth the alticude 
ug nt ior, ; . 
F in the example of che laſt chap.rhe houre being 7,and-30.min.the aſcendent thereby 1 o+.ofnp, and (@ 
che altitnde of the go.degree 60.V Vherefore theſe being had, I would alſo know the altitude of the Sunne at 
that'in{tant,being then as is aide In the 75.of yp,ro perform this,I reckon in the Line or vttermoſt azimuth 
of my Reete,the altitude of the go.deg.of the Eclipricke,yz.60.deg.and thereto lay the Labell, then I reckon 
'on the Label, fron the centre the ſpace between the aſcendent,videl. 1 07.ny,6 the ſuns place, vz. 75 whi- 
che is 33 deg-+.And there do I ſee the 28>.almicantareto cut the Zabewhich is the height of the ſunne for 
rhetime of that Eclipſe. Ini like maniet may you come to the Fa + for that inſtant,of any deg. of the eclip- 
e lat £ 


ep. 
eicke by rheir diſtance from the afteridenr or deftendent,the Randing (ll the thick in calculatin 
the Eclipſes fandeth in great ſteede. AY - IEC WAY 


. Chapter 55. 


| To find what angles the circle of altitude maketh withthe Ecliptiche at any 
| point thereof aſſoned.. 
Mas mm” 
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* | Gemma Frifius 6.4, ; 
T = > y ſerueth chiefly to deſcry the ſunnes | pr" ea is almoſt the greateſt labour and diffy- 


 culty of Aſtronothie and Arichmericke bur ſhal be performed by helpe of this /eve/. Firſt note th 

Gemma Frifius meanerh þy the circle of alritude,the vertical circle or axivink, whereia the tha or oy 
other deg; propoſed,is. proceede,gerterhe diſtaunce of the point propoſed from the zenith, by ſub- 
duQing his height learned by the laft chap.out of go. Likewiſe learne by the 5 2. the diſtance of the nonage/. 
grad.or g0.deg.of the Eclipt./from the zenith: theſe 2. being known. reckon the greater of theſe on the rule 
from t eccentre,& then moue that note onthe rule vaco the paral. of the leſſer diſtance, andſo doth the rule 
ſhevy in theL-wierhe quantity ofthe angle,reckoning from the Equino&.Asifin the laſt queſtion of the E- 
clipſe, wold know ot the angle which the circle of altitude pasfing by the Sun,doth make with the Eclipr, 
I ſecke the diſtaunce of the Sun from the zenith, by ſubduRting 2 8=.from 90.617, Likewiſe ſubduQing the 
height of the go.deg.vz.60.from go.there reſteth 30.his diſtaunce from the zenithalſo. Now doe I reckon 


on therule 61 7-deg.andthere make a note which lay ynto the 30. parallell, and fo is the angle ſought fo, 


found tobe 34;.ſhewedon the Limbe by the rule, 

This is alwaies one ofthe lefler angles,as in the 39.chapter,and is towardes the Eaſt, when the poynt of 
the Eclipricke aſsigned, is on the Eaſt part of his 90.degree,ang on the V Veſt if otherwiſe, V Vherefore thiy 
angle found, vz. 34:7. ſubdufted our of 180.therereſteth 1 45 $.che quaticy of the greater angle ain the 39. 
| Furthermore know thisfor a certain truth,that the angle found in this chap. is that which they cal the an- 
gle of latitude, becauſe the patallaxis or diuerſity of aſpe&,which happeneth in latitude is ſubrended or ly - 
eth vnder it, and this angle if we ſubduQ him out of go. there ſhall bee left the angle which they call the an= 
ple of longitude;bur wheretothele belong,and to what vſe they are ſought, ſhall bee ſhewed here following. 

Blagrave, Inthischap.the EquinoQiall repreſenterh rhe Ecliptick,and the rule,the vertical circle of the ſun, 
the poynt noted in the rule the zenith, or rather the like diſtaunce from the Sunne:the other way or down=- 
wards the centre of the /eve/[repreſenteth the point of interſeQion with the ſunne:the line between the note 
in the rule(which as I ſaideis the zenith)and the EquinoRial,is the diſtance berweene the zenith,and the go, 
deg.bur rather between the like deg.on the azimuth beneath the ſun. The reaſons hereof I will ſhew ſome- 
in largein my 5.booke,and omitthem here, both becauſe too much tedious matter together mighe 
cloy a young ſtudent,and alſo for that I meane to ſhew,hoy to find al ſpherical triangles on the level,which 


Gemma Fritius inſtrument could Raeuer doe, 


Chapter 56 
How to finde the parallaxis or dinerſity of the fight of the moone in the 
| circle of altitude, 


Genitna Friſus, 65. 


FF is by demonſtration affirmedin Ptotometis works & other famous authors,that the globe of the earth is 
but a point in reſpe& of the heauen it ſelfe:that is to ſay an vnſenſible bignefle in compariſon to the hea= 
uens. And that whether a man bein the centre of the earth,or on the circumference,there commetrh ther= 
by no diuerfity of any apparents in the heauens: heereofit commeththar all dialles are made, as though we 
ewelr in the centre of the worlde, neyther hath any man found diuerſity therein, were he neuer ſo ingeni- 
ous or praQtick.But as theſe things are moſt true,and ſtand vpon 7. demonftration,yetin ſome of thepla- 
nets it is not ſo. For although the fixed ſtarres, andthe highermoſt planers, becauſe of their vameaſurable di- 
ſtance from vs,make no diuerfity of fightto vs,from that which is ſeene in the centre of the worlde ; yetin 
_ the lowermoſt planets how much the ncerer they be vnto vs,ſo muchithe more is perceiued the euariation of 
their place appearing fromthat which they haue vnro the centre ef the world. For you muſt vnderſtand that 
all calculations of the motions of all the tarres and [nes perfourmed by tables or Ephimerides,are done & 
made to the centre of the world. Now becauſe the ſpeere of the moone is neereſt vnto vs,there is perceyued a 
manifeſt dinerfiry betweene her place, which we ſee dwelling here on the circumference of the earth, & her 
place which a line drawn from the centre of the world through the moon,doth ſhew: becauſe the ſemidiame= 
rex of the earth, according to which quantity we dwel from the centre,hath a ſenſible bignefle ynto the dy- 
Kaunce of the moones ſpeere from vs. This diuerfitie is perceyued not only in the moone, but alſo in Mercury 
and Vens,and ſomewhatin the ſunne, though verye little, and ſcarce perceiuable ; this diuerfity of ſighe 
Cailed of Prolomew,Parallaxii, is greateſt in the moone : in the reſt itis almoſt negleRed, neither is it alwaics a= 
like in the moone:whichis a ſure argumentthat the moone is not carried in Homocentre ſpeeres, as ſome 
ywoulde haue auouched.But how much the morethe moone departed from the centre ofthe world, and be- 
commeth Apoges,ſo much rhe lefle happenerh this parallaxis,and how much the neerer the commierh to-the 
earth being Hypegea,ſo much the greater is this parall, ſo that the greateſt parallaxisofall, is onedegr.6.min; 
Andtheleaſt which happeneth, the moon being in perig. is but's 0.min.omitting a few ſeconds : inthe ſunn 
this parall.is 3.min.onely. This parallaxis,when it is ſimply ſpoken of,it is meantthe moone or planetbeyng 
in the Finiror or horizon, in the zenith they can haue no parallaxis:for there the beawe procentgg From our 
ight,is all one with that which commeth from the centre of the world, but the more neere to the horizon,the 
promer: Theſe things areplaine to thoſe that vnderſtand the theorickes,and are excellently demonſtrated by 
Ptolomeus. | | | 
The ſcope therefore of this chap. is by the greateſt horizontall parallaxis, giuen hovw to get the parallaxis 
ofthe moone for thealtitude ſeis in, | | | 
 Gette therefore out of {otne tables of Eclipſes, or out of Copernicus, the moongs greateſt or hory=- 


[i 


a” \ 
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zontall parallaxis fot the fight,ſhe is in her ſpeeres,. 'and: likewiſe the m6ones heiche gbo 6 horizoh 
the fiſt or 32:though — in an Eclipſe, ſhe differerh'not aſi rrdeys, rye number Nb; 
borizonrall parallaxison the Zimbe from the. EquihoRtialtypward;and therto Jay the rule: which : done, rec=- 
kon on the rule from the centre,the moones diſtice fro the zenith,or inwards from che Limbe the mootdesalti= 
tude all is one, the parallel cutting the rulethere ſhewerh your deſire. ':117 ll © \ 

. This inſtitution bicauſe itis moſt pleaſant, by rhe which nor without admiration of moſt men,Eclipſes are 
prognoſticated long time befote they happen,deſeruerh an example, pls keg S013 219-1, 5 

" As in the Eclipſe liketo be 15 go-rhentloned in the 5 o.chip.the ſun & the toon ſhall bein the 74e,of 
$.,thisI (ay is their place calculated to the centre of the world: in the which Tuminaties ſhalbe conion. Now 
therefore the queſtion is, what the ſiin & moones viſible place thalbe,thereby to gather the euariation of the 
Eclipſe. For by reaſon of the euariatioh of the ſight or parallax.they ſhall hor be'leene here cotiianR, as they 
are found to be in reſpeR ofthe centre of the world: the alcitude of the ( is found 285. as well het Iatirude 
being 20,min.North;as her longitude arcounted of, the greateſt parallaxis I found 5 2.min. Therfore in the 
Limbe I number not 5 2.min.as Iſhould doe; bur I reckon 5 .deg-3.almoſt: ſo-thar ech deg.ſupplieth 10.min. 
the 5 .deg.being here for tlie 5 .tifin.dndthe other 5.almoſt for 2,min,which is done becauſe els a huge in- 


ſtrument would betoo lirtle to perform this matter exaftly, Therule being ſo ſet at 55-dbg. almoſt, I fec= 


kon inwards thereon the height of the moone.vz. 2 $—and there ſee to crofſe the rule the, — parallel, now 
exking for ech of the 4-parallel 1 0:minh.and for thehalf5 ;min.there commeth 45 .min.cthe moones parallax = 
is according to that and placet that is to ſay, the moone _—_. | 


ſhall be ſeene here 45.min. lowerthen incruth the is,in reſpe&t 
of the centre of the world in that Eclipſe. | 

Likewiſe appointing 5 .deg,for 3.min.che greateſt parallax. 
of the ſun,cuery deg,is 40.ſecondes:there place the rule,& rec- 
Lon the ſaid 287 .deg.inwards it keweth the 47, parallel, whi 
che commethto 8,ſcoreand ten,or 170.ſeconds, deuide that by 
60.there commeth 2.min,6 5 0.ſeconds, the parallaxis of the 
ſun. Here you muſt rake heed that you ſeeke not to work grea- 
ter angles in this manner; and in theſe lefler, that you exceede & 
not 10,deg. on the Zzwe-for this eaſe ſerueth bur in ſmall an- \* S 

les, where the queſtion is of minutes, which in greater wilnot 
Folde proportion,burif a third or 4.part of a minute be wan=- 
— errour is not much, but ſo much of a degree is not al- \ 
lowable.. 

Blagraue, Gemma Friſius ſaith before in this chap.that the 
tnoones greateſt wor ptaarey wa 1s 1,deg.6.min. beeyng 
in her Perigeon,andthatthe leaſt horizontall parallaxis is the 
moone being in bor ons 50.min.For the reſt he referreth 


you ro tables. But now becauſe I woulde not haue any deficotts heteof, to be ftalledr of Iacke of tables of 
ſight in the Theorickes: I will ſew you after a blunt ſort howro gertte the horizontall paral. ofthe moone 
according to her ſight between her apogeon and perigeori,by helpeofan Almanacke —\ 

Firſt I would haue you ynderſtandthat at euery change and full of the moone, the is in,or very neere her 
apogeon,and at euery quarter,in, or neere her perigioti,therefore when as if it be true as Gemma Friſius ſai= 
eth, that the greateſt paral. in the perigeon is 1. degree 6.min. andtheleaſt inthe apogeon 50.min.ſubdu- 
Ringthe lefle from the greater,there reſteth 16,min.the difference. The ſpace of time betweene the quarter 
and -full,or change,is 7. 9.houres orthereabouts,which maketh 17 7.houres,but account it here (for it 
hurteth not greatly) 1 8 0.houres, Now therefore this knowen,teckon the difference of theſe horizontall pa- 
ral.vz. 16:min,onthe Linbe from the Equino&iall,or rather as you were wont 8. deg.ſo euety deg.repreſen= 
teth 2.min.thereto lay the rule: and by helpe of an Almanacke learne howe waty the moone is di- 


ſtaunt from the next ful or chang on on the rulefor euery two of theſe houres one deg. ontheruls 
from the Limbein EET woke woe: bene corn for Gawytn e nog tobe added to the 
moonesleaſt horizoncall paralazis, videlicet 56.1 would rie her hori 


needesknowe her horizontall parallaxis, Tlookedin 
the almnacke, and there I ſawe ſhe was at the full the 22. of October, at 6. ofthe clockeat nighte. I caſte 
howe many houres were paſſed and found 5 0:houres, then laying the rule on $.deg.inthe which wwe 
repreſentech 2.minutes. I reckoned thereon from the Limbe inwardes,for thoſe 5 0.houres 25. deg. there 

ſawrhe 77-parallel to cut, which here repreſenteth but 1 4..min.to be added to 5 0.it maketh 64.min. or 
1.deg. 4;-miti.the horizontal parallaxis for the time ſought for. VVhich being had,I might therby as befors 


getthe moones xis for the heig at ſed hec rudjeri Mi by reaſon of the moones Epicircle: 
NG. mp _—_ __ 4 _— 


Chapter 57. 


__  Howtofindethe parallaxs 


Hexisof the noone or axy other planet or ftarre tn longis 
FHide and latitude of the Eclipticks. ; 
Gemma Friffus 66; 
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THE pucalaxisbeyng nor foundiin thedircle of altitude, in whichecideis muſh nepdes kippen# You 
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ſhall yaderitand chat ſometine ir neth im loogitude, whereby the ſtarres ſeem to hane another longi- 
zude rhienis found in tables to thecentreofthe world, infomuch that if the ſtarte ſhalbe from the 
ja, 0510 ry" agreater longit.the.in truth he hath, bur being firuate V Veſt 

to fight in lefle longitude-::butin:the middeſt or 90.deg.of the E- 
elipticke, hemaket} o parallaxis 1n longitude, but allin latitude. Forthen the circle of altitude is all one 
wyth the cyrde ot. Longitwdeiof: the ſtarre 'yfluyng from the pole of -the Zodiacke by the Zenyth. 
But wi:enthe parallaxis talleth wholly in Latitude then the Eclipricke: muſte of neceflitye curte the Ze- 
faith and-bee made one. circle yyith-the circle of altitude,this happenethonly to them thar, dweleither vnder 
one of. the Trogaatoue betweene both. In of piocenhs parallaxisdoeth partly alter the longitude, and 
partly the latirude,ſo that the neererthe moone ſhal be tothe 90.deg.. of the Eclipricke, ſo much the greater is 
the parallaxis of latitude and, of the longitude lefle: and contrariwiſe the further the is from the go. degree; 
oo 1 Da the parallax of longitude,and the lefſe of latitude. And hovy much either of them. is, may thus 


' Seeke by the 5 4.the angle which the circle of altitude maketh withthe Ediptick in the place of the moon 
ot of the ſun;end by the laſt thapr. the parallaxis im-the &rcle of altitude;'reckon the quantity of the aogle on 
the Limbs from the EquinoQial;and therero lay the rule,then on the rule from the centre ourwards, reckon the 
parallaxis found by the laſt chap.reckoning for euery 5, minutes therof one deg.on the rule,as you there did 
on the Liibe,theparallel curting there,ſheweth the parallaxis of latiruide, acrouming accordingly cuery paral- 
te} for 5 .min;Likewwiſe following the houre line eutring the point of the rule with the ſame parallel varo the 
Equinodtiallinetic heweth the parallaxis of long,reckgning from the centre, taking every houre line for 5, 
min,alſo.As inthe 5 4.chap.the angle of the Eclipricke with the circle of alrirude was found 347:the paral- 
laxis in the ſame circle by the laſt chap, was then 4.5-min.I reckon onthe Limvbe 347-deg. and thereto lay the 
rule: thed on the rule I reckon from! the centre 45 win .orrather 9g. degrees,ſo that every deg. may heere re- 
preſent 5.min.then doeI finde tocur the rule in thar 3p, 4 {Ne which here repreſenteth bur 5. 
times 5.min.videlicgt 25..ſo many min.is the parallaxisin atitude. "Then following the houre line, cutting 
the ſaid 9.deg.of the rule, with the ſaid 5 .parallel he ſhewethon the EquinoRtial line 77 degr. reckoned 
fromthe centre,which taki ng euery deg.for 5 .min.are 39.Min.almoſt, which.is the patallaxisin longitude of 
the moone at the rime of the ſayde Eclipſe. And becauſe the is then. Eaſtyyards from the yo. deg.therfore che 
longit, of the moone ſeen,is greater then the true longytude. And therby it is euident thatthe vifible conun- 
ion ſhal goe before rhe true, ſo long rime as the moone by ouergoing the Sun may get 39. min. which 1s the 
euariation of ſight or parallaxis in longitude. | 


B ehelde this figure, 


R The Centre ofthe world; Ry 

S The'place where re dwell fromthe Centre. 

K. The Zenith, H T' the horizon. 

K B The circle of altitude, A,I the Eclipticke. - 

R E The. trueplace of the Moone inthe Eclip*, 
SD Theplac 4 _ | 

Q C The parallaxis in thy circle of Altitude, 
. C.V Thep isin Longitude. . > 
. V Q The parallarisin latitude. FO 
' L04/ The ioeere of the Moons 
_ T X Thehorizontall parallaxis of the Hy. 
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| bythe circle of Altitude andthe Eclipricke, P the 

g0.degree of the Ecli ricke, a 


4 


ol Y \ A 
- 


fre $87 558 | any Chapter 58. 
Ces it: Howe to finde when the Eclipſe of the Sun ſpall be, 

SR IREENS FOO SER T1 O's Gemma Friſus 67, | | 
\ Irft ſearch d ligently when the time of the Suns kdtioſ! ſhall be, which then jn truth is, when as the Lun 
7 and Moon are ſeene in one longitude.1t hath byn already ſaide ingenerall if the coniunRion of the 

« * lights happen between the aſcendentand the go.degr.of the Eclipticke,thar the viſible conjunRion 

eth before the true, as much as the parallexisin longir. commeth to: bur ifthe place of coniunRion be VVeſt 
from the g0.deg.then the viſible coniunRion(thatis the midſt of the eclipſe)ſhal follow rhe true coniunRien 
according to the proportis of the parallaxis in longitude. Therfore the time of the Eclipſe is gathered by the 
parallaxis in longitude. As in the example before,the parallaxis is found 39. min.in longitude, ſo much tho 
moone doth exceede the Sun almoſtat thehoure of the true coniunRisn: The queſtion is Bow, howe muche 
tie it wi] come too, While the moone 1s ons the Sun this little ſpace. Therefore we muſt gather how 
muche the Sunne and how much the Mocne doegoein-an houres ſpace, and howe much the motion of 
the Moone is greater then the Sunnes in an houre, and that according to Gght,if a man wil handle this mat= 


ter curiouſly.” The honre motion of the moone 4s thus had. The time of the true coniunRion ofthe © and C 
knowen by rables for that purpole,and d op parallaxis in long.found by the laſt chap. if the coniunQion hero 

true ;and again for thithour ſeek the akitudes 6 parallaxis i of 
6 


e. 


tome,adde bnivhour vato the time of 
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the © and(| as before, Let the parallaxis of longitude be added tothe true-place,if the moong: bb Paſtwards 
fron the go0.deg.of the Eclipricke, but fubdu& it out of the true phace,if the @ be V Vaſtwards, abd to ſhall 
you haue theyr locaviſa, places ſeene. Bur if the true conifiction be paſt: which happeneth when the place of 
the true F ,is 1n the oriental quarter: then ſubdu&t one houre,& ſeek the covers the true places of the © & 
a,for that ime, and their parallaxes in longitude and latitude. And againe,adde orſubftratt the parallazes of 
long.to or from the loca ver« the true places of the lights, and'ſo haue you therr /zcai/a their places icen. The 
ſubeuct che ſeene place of the time going tefore our of the ſeen place of the time following;fo hauso you the - 
worurviſcs the motion ſeen:that is,how much the planer goeth forwards in the Eclipricke according to ſight, 
But if you delight curious calcularing,you muſt do this,as wel in the Sun as inthe moon. And the you mult 
take the Sunnes motion ſeene,ourt of che moones motion feene. So ſhall remaine the ſuperation or excecding 
of the moone aboue the Sunne in one houre according to fight. Now therefore by thZproportion ot the pa= 
rallaxis in longitude vyto this houre ſuperation you may gather the time betweene the true and feene con= 
zun&ion or Eclipſe:appointing the firſt number of the proportion, the houres outgoing or ſuperation of the 
moone. The ſecond one houre or 60,m1tn. The third, the parallaxisin longitude. So hal come forth the min. 
of the time ſought for, which beingadded to0 or {:.btrafted from the time of the true coniunRion, theweth 
rhe time of the £7, oY pu min. are added when as the place of the coniunRti.n happencth inthe V Ve:t 
quadrant of the Eclipricke, and are ſubducted in the Eaſt quarrer. But this profitableiniticucion mult needes 
bauean example. | F | | 
-*YVhetrfore,m the Eclipſe hitherto intreated of the parallaxis of the moonein longitude,is found 3 9,win. 
Theſe I adde becauſe they are in the Eaft quarter,vnto'the triie place of the moone, which is 72.,0f ,andſo 
the place of the moone according to ſight,which I call the place ſeene,or locw viſus,ſhall be $.deg.g.mi. & 30+ 
ſeconds in £1. The parallaxis in longit.of the © I will here ©mit for breuities ſake, whereby tie place of the 
Sun ſhall till remayne 7.deg. 30.1 $\,being both the true place and here allowed for the ſecne pl.ce. Nov e. 
becauſe it is moſt certaine thatthe middle of the Eclipſe which as before ſayd,is the viſible conmunttion,dorh 

oe before the true,we are againe to get the rrue places of the © and (, withtheir parallazes for one houre 
before the true coniunRion,that is,for 6.0f the clocke 30,min.And then is the Sunnes true plece 7.deg. 28. 
min.of F}, the true plate ofthe moone 6.deg.56.min.of 5} :tbecauſe the houre morion of the moone 13 3 4- 
min. The Horoſcope oraſcendent for this ryme is 0.deg.20.min.in np the deg.of culmination 19.degr” 30. 
min.of'5,whole meridian altitudeis 5 6.Further,the diſtance of the deg.of culmination from the bocoſcope 
is 1100.deg.5 0.min.of the Eclipticke, whereby the angle made betwecne the horizon and the Eclipticke,s 
found to be 5 7.degrees 10.min.by the 5 1. Likewiſe the Synnes altitude againe to bee 1 8.deg.-. ard the 
moons altirude to be 18.deg. 20.mi,The angle of che Ecliptick with the circle of altitude is/£3-almoſt by the 
5 3. 6 thisisthe _ of latitudextherfore ſubdugingthat feo go.there refteth 5 5 .the angle of longit.cf the 
moone. The parallaxis of the moonein her circle of altitude is found 2.min.almoſt by the 5 4.and 1n the ſun 
2.min. 30.ſeconds: therefore by the 5 5 .the Sunnesparallaxis in longitude is almoſt 2.min.which beeing ad- 
ded tothe true place ofthe Sunne,makerh forthis houre the Sunnes place ſcene 7.deg. 30.min.of .F\. Laſtly, 
the moones parallaxis an longitude is 42.min.and better,by the 55. Therefore her place ſeene, is by addyng 
thoſe min. found to be 7.deg.38.min.of £\ .Now thereforelct ys take the place ſeenc of the Sun going be= 
fore,vz.7.deg,30.min.of {\, out of the place following, vz. 7,30. ,ſothereremaineth o. This noweis the 
Sunnes houre motion appearing orſeene,which for want of paines commeth to nothing.In thehke manner 
ſubdu& the former motion of the moone appearing,vz.6.deg.5 6.0f $}, out of the later which were gathe- 
redto be 7.deg.38.min.of F\,and ſo 1s the houre motion of tke moone founde to bee 42.min. For ſomuche 
ſhall the moone goe forwardes in one houre according to her morion appearing or ſcene. And becauſe the 
Sunne maketh'o. his houre motion ſeene,and the moone 4.2.min.taking 0.0ut of 4.2.the moone ſhal oucr- 
oe the Sunne 42.rnin.in an houre. The parallaxis of the moone in longitude at the time of the true coniun- 
Qion was found 39.min.and of the ſunne(if I had reſpeRed it)about 1.min. 20 ſeconds,but you muſt take 
this but as an example, and worke it#xatly your ſclfe, therefore the moone had oucrgone the Sunne then 
38.min.40.ſcconds accarding to fight. Laſt of all, becauſe the moon doth ouergo the Sunne in an houre 42. 
min.ſhe ſhall make 1.deg.20.ſeconds(whichis the difference of the Sunne and moones place ſcene atrhe 
time ofthe true coniunRion) in 2. min. $.of an houre, with £., . of a min.ouer. This time therefore be- 
cauſe the coniunRion ſeene, goeth before the true, we muſt take out of the time of thetrue coniunRijon, ſo 
ſhall remayne the time of the coniunRion orEclipſe, appearing vnto vs, vz.7. ofthe clocke and almoſt 2g 
min. ; \& ; 
TIE" TOS Chapter 59. 
' eMAnother manner to finde out the parallexis in longitude and latitude,as welinthe 
i. SS ES | Gemma Friſus 68. | 
Io Yroue often times in this my booke ſpokenof Gemma Frifius Curſor and brachiolum, but perhappes enery 
mzniknowerh not what they are,the Curſor therefore 1s a rule,in length a ſewidiamerer of the Inſftrumer, 
 and1s ſo wrought with-a rabbott or a doue tayle,as workemen callit,at one ende: that hee alwayes ſtan= 
deth ſquare vpon the rule,and ſo ſlippeth vpand downe from one ende to another, his one ſide is deuided as 
halfe the rule, the other into an 100.0r rather a 1000.cquall parts, the brachiolum is a little arme atthe 
end of thecurſor,&c. This Chapter was tobe performed by Sinicall working, and therefore impertigenr ro 
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* .JHeSunneuer digrefſeth;from the Eclipticke;but the way. Fthe mooneyethby,a 5 degrom from he F- 
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the point Northwards iscalled fpit d/acorir, the 
is _ moone in the Ecliptick,and in or very ncere them, 


{8 
en. pee ny 1 med wn 


the mooneie acall Ieliplhe, haue a contin motioa contrary to ſignes ſequele, and perfourme ir in 
| u$ * retrby 5.mon _—— 
by tables or the Ephimeris {gene pou Fd place ofthe moonefor thetime propoſed, and like- 
moone 4 orIY 


oo! Cope Grin - panes 


from the towards Cauda,the latititde ſhall 
from the ta yletowardes the os rp x 


sknowen, reckon 5 .deg.on the Links from the e- 
etthe diſtaunce ofthe moone from one of knotres 
this diſtance on the rule from the cen= 


DD 


isnccdeth no example, 
png _T 
How much of the Sume ſtall be darkened: = | 
Gewina Frifus 69, o: 
Vim rnd och or contutiing of oats heap qt pray of the knors called how tal 
| greare ofan un to be.Butic ign more certayna 


| = ifthe place of the middle conjun&tiod called Symde bi lefle then 20, deg.4o. thin. 
before the Cauda,or after the & Candalefle then 1 1,deg. 20.min. Likewiſe ifit happen beforethe Capue within the 

Ipace ofa 1 yy minor after it within 20.deg,40.min : then is it ethat the Stn mma ay be eclypſed; 

dichout theſe bourides there can be no Eclipſe.Burt the moſtcerraine tokeh of all is,if the latirle ſeene ofthe 


moane doe rudy way or uantity of both the ſemidiametres of the ſunne and moone ſeene, at the time of the 


Sun ſuffer no Eclipſe. Of theſe things the whole inquilition of the greatenefſe of 
9 pr ae the ſemidiamerces of theli and the latirude ſcene atrhetiihe of the con- 
of the © as the (. But as much as belongeth to the inuention of che ſemidiamerres ap- 
nor wogaly to thisinſtrumet,buris gotten by their nnd »15 nology And here generally it is inough 
to ſheyy, that the Deonidiameter viſs of the Sun peace tisin S5,js ſends be 15. tnih. & 49. 
ſeconds almoſt, for which you may "rake 16.min.in Aeight calculs calcularing,the ſunnes Semidiam.viſi, ih the pe- 
rigeon is 17.min. when as the greateſt differeth from the leaſt but one min. there is no cauſe to 
ſeek ouer curiouſly forthe other places, al the muratio occentroteris, maketh alitle diverfity in this behalf, 
=_ being almoſt ſnſenfible, is here i brrn negleRted.Nowgfor the rhnones Semidiamerri a &, thie leaſt is 
.min.and the greateſt thar may happen in the coniunQions 17, min,49.ſeconds, which differ little from 
: .min. Theſe oſs make ynou 
For this take _ Friſius 0wne examp 


che Eehple don 


33 rs prin onto. open 
There coulde be no Eely | The Li oj ef menne inline wodien 
rallaxis in latitude for the time of the (oniunio viſa 2 po er ge ger her RE Iz 
xitude ofthe Moone for the ſameinſtaunt, calculared as in thelaſt Chapt L Addl 
From the neereſt knortre. If thereforethis L atitude tiers be North,and th parents of lounges lefle 
del Deed the tree leihnſe, od fo remanent LO | ef - i 

LR IINS grnnace Latitude, ſubduRing latitudeout of theparallaxis o Jatirude 
there ſhall be uth, adde thc parallaxis © 


Jeft the Laticudo viſe Southwardes, Bur if the Latitude vers ſhall be So 
Latitudeto the Latitude vers, and ſo ſhall you hauethe Lirirudoviſs Southwardes. This therefore beyng got- 
bets you muſt inp appr when Sumo perelic in Lackodg ine is alwayes Southwards, becanlerhe 
'Sunne is alwayes i e,and all parallaxis happen downewardes. This therefore is pp 
the parallaxis of Latitude. Andit i alwayesadded,when as the moones Latirudeviſais Northwardes, an 
ſubtracted in her Sourh Latirudo apparens, vnleſiethe ſame belefle , Forthen ic israken from the Linen 


of the 4 ante wary ghee ata bo be the Sunne' to our 

ſubdu& fromthe number zarheredof the Sewidiamerres of the ſun & 

ſunnes diametre darkened:and multi ping Wa by. -and deuyding the 

youſhal haue the poynts ordygiter(as whofihe = FE Ny Lao Lot 

'Conmunittio apparens or viſe,by the ppprncþe pwr end; 16,minures, Pe 3. in Þ- tho 

angle of the horizon:an' the Edprice 44.deg-and 45: mites by th i ELIE 
the ſunne 44.d 


; a_—__— the 5 3. The altirude 2 rare molt the 3 1. whereby the 
latirnde of the the moone is 43.mynutes almoſt by the 5 5.So alothe 

ni Latitude vera of the mootie is 2 nr Northwardes, Nowe becauſe and the pou 
xudeis 4.3;minutes,and the Latitude vers 23. it outef 4.3 

the moones Latirude viſa Southwardes: ORE ſene diſtatint Co the Edipacke the Pdlipdcke 2, lnnres 
peraſpetiun, Therefore the Moone is ſeene more Southwardes then the Sunne ei mynutes : thys is 
he Latitude apperemrof the Moone from the Sunne, which ſubdued from the gathered of the ſemy- 
- pi 3 3-Winutss, there arelefi 15 iameer i pare of taeſunng djamotre dare 
, Laſtly: 


The Mathematicall Tewell. © 3:Booke. © : Iq5 
” Laftly,theſe 1 5 being multiplied by 1 2. digites ofthe diametre of the ſun, make 180, which deuided by 


the whole diamectre of the ſunne,or by 30.there are produced 6.points or digites of the ſuns diametre,w hich 
is one halfe : ſome call them points or digites of the Eclipticke. A Eh 


A Theend ofthe 7.deg.of np. 
_- B Theend of the 8:deg. of np. 
A B One deg, of the Ecliprticke de- 
uided into 60.min. | 
C The locus viſuof the Sun, 
C F The Latitude viſa of the Sunne 
C E The - Latitude apparens of the 
Moone. 
F E, The Latitude apparens of the (. 
-: - 
FC of the Suns'dyametr. 
Jarkned divided into digites. 
'. E F, TheSemidiameter of the (. 


Chapter 62, | 
How long the Eclipſe of the ſunne ſhal endure, 


| Gemma Friſius 70. 
Ake therefore a circle about the centre A, according to the bigneſfle of the Sunne, ſo that AB, bee 
15..min.and thewhole diameter B C, 30.min.and A E. The Laticado apparens of the Moon from the 
> ſun being in thislaſt example 1 8. min. Therefore E is the cenrrion apperens of the moone, AD, the 
whole diametre ofthe moone,vpon the point E let there bee E F perpendicular: and then open the com= 
palle according to the number gathered of the Sunne and moones diametres, which inthe example before 
was 33-min,And ſo placing the one poynt ofthe compaſle in the centre A, letthe other touch theline E F 
inthe poynt F. Now it is moſteuident that the Moone being in F, can couer no more of the ſunne,and that 
rhere is the end or beginning ofthe ſuns eclipſe. And whenthe moone ſhalbe in E, then isthe middle of the 
eclipſe, which you may the eaſier belecue,ſeeing G F is the Semidiameter of the (,the Suh and Moone both 
touching in G. Therefore E F ishalfe the ſpace whichthe 


ant A F into it ſelfe,and A E likewiſe, and then ta- 
kim | 

Iefeby the laſt fitio ſaus one of Euclides 1 .book, the ſquare | 
ofE F, AL rool is the quantity of the lineE F. Ag in this 
example,A F is 33-min.the > of this is,1089, theline A 

E.,being the Latirudo apparens of the Moone from the Sunne. is 

1$.min. the ſquarehereof1s 3 > this taken our of the firſte 
ſquape,vz. 1089. There reſteth 765 .the ſquare of the line EF, _ 
whoſe ſquare roote is about 27.min,.thequantity ofthelyne = 7 
E.F. This ſpace of the metus apparens of the moonis reduced yn= _., * * 
to time by the metus borarius apparens of the moone founde, as 
in the 5 6.,which in this example wilbe 28.min. Now ſay by the | 
rule of proportion 28.min.of the moones motur viſa, make one ty. _ 
houre or 60.min. How much then ſhall 27.min,>. and ſo fol. * - 


lowing the rule, you ſhall finde 5 9g. minutes, whiche are commonly called minnracaſur or minuta incidentts , that 
- 38 ro; aye, chowemucheitis from the beginning of the Eclipſe. vnto the middeſt, and thence vnto the end 
whereby doubling theſe min. of incidence, you haue almoſt the time of the whole eclipſe, which here is two 
houres lacking 2.min.Bur yet I know well that theſe 2.times(that is from the beginning tothe midſt, and 
thence to the end of the Eclipſe)are not alwaies equallynleſſe the Eclipſe happeniin the go.deg.of che Eclip-e 
tickefrom the aſcendent,and that becauſe of the vnequality of the moones morus apparens,for the which in th 
orientall part the parallaxis of longir.is added to her true place,and is deduRted in the occidentall. 

He therefore that wouldeperforme this matter curiouſly fhoulde as in the 5 6. get the mou apparensof the 
moone for one houre before the Eclipſe,and alſo for one houre after the middeſt of the Eclipſe,and the mea= 


ſurethe- ſpace of the beginning of the eclipſe ynto the middle called fpaciuon incidentie,by the motus horarius, ga= 
ing before, and the ſpace between the middeſt, anU the end of the Eclipſe called reddirus luminis by the houre 
motion of the houre following. And thus haue you all the reaſon hereof, although perhaps I haue not beene 
curious it; the examples,ſince I haue ſerdowne the inſtruRion ſoplaine. 5, | | 

 - Blagraue, . Notethat I haue ſetdowne-theſe tearmes motur viſe, Latit.viſa and ſuch like in Latine words,leaſt 
any man ſhould in Engliſh ſeaſe ouerſlipthem as words of courſe,being indeed words of art,and ſuch as chis 
matter dependeth on, | | A was —_ 


; ao 


_ 


ys The Muthlindllealt Iovell, 75. Books. 
Of the Eclyſe of the mooneghe greatueſſe aud duration of the 
He Eclipſeof th hath ay ins h | 
e eof the moone an ealie , In 
thedifference of ſeeing it in any reſpeR (as bifore fn ir eyoy AC OTEES ct fa 


clipſe ofthe moone, becauſe that ſhe beyng oopatie to the-Sunne, lighteth into the ſhadow of the earth 
which extendeth it ſelfe farre d the moore ofthe moone, and nk away the light which'the had of 
this meanes eclipſeth in like bignefle and manner to all places 6f choworkd: and conrinucth 


e euery where at one moment,although that it be accounted at divers howres in dyuers 
the diſtaunce and difference of the meridians, as hereafter I will khew in the longirade of 


"4% Blagrane, It apptareth here that Gemma Friſius had a meaning to intrexte of the longitude of laces whi- 
che Oh would God he had lived to have performed, that ir ke haue beene my good woke. haue en 
his yttermoſt,in that behalfe, by which meanes I ſhould haue eyther ſpared er the tendeuour 
which I of necesfitie muſt now forthe credites ſake of my Iewell employ ic that fe, or atthe keaſt haue 
receyued ſuch light from his doynges,that I might with eaſe haue gone ith it. Bur now Gemma 
Friſius is gone, lamenting will not helpe: he left his ſonne Cornel.Gemma behynde, who publiſhed his Fa- 
thers ry red _ _ R — "oe bom a ent it by his o__ induſtrye Bo God knowes, 
8 the me, Fora man may xnowe by the yery matter and m, fir, his d bo 
Tine omitted the moſt part)from his fathers. X an od ms 
| ; | Comme Friſe, | 
But now to come againeto the matter,as the Eclipſe of the moone is yniuerſall at oneinſtauny, it is f; 
otherwiſe znthe Sunne:forone (elfe ante Eclipſe of the Sanne to ſome a peareth great,and laſtin 2m other 
ſome lirtle and gone in a moment: to ſome the North part, to. ſome the Suh act of the Sunne 1s ſeeneto 


be.darkened: and thatio The cauſe of lo great yariety,is the diuerfiry of the'plates yhence 


the ſun is beholds ple iq 
of the Surine helooſerh, tiot his light, as the The Sunne gelipſed, 
Commion. robrags pitiecbor fd hae the 

r000ne commer ane vs arid theſun, 


VVhereby all counreies fee horthe Ecli 
in one inner, Inflaach thet Home 466 fon 


| Hine is bis PR Be, hg Gr others Y 
e him afttioft wholly edipſed.For the ſee- I 
ing of it, according t6 the ion if ſun- 


dryeplaces , is the greateſt cauſeof the. 2 _ 
diverſity of theEclipſe of the ſunne. Burin & 
the Eclipſe of the moone, the view every 
Where doth vary it nothing, .ncyther in I6- ..”* . 
gitude nor latitude, for the moone is'darke- = 
ned indeede , where there the ſun isnot (as * 
is already ſaid:)and therfore are weforced © | 
eo ſeek (o many variations of aſpe& in the tÞ 
ſunne which in the moone needeth nor. Ir 
ſhalbe ſufficient hereto take the time of the 


mg 948 22/ op q4are 291 fo opy t1907 6 jomp 141 fot, 


true oppoſition of the fun and moone for = 
your meridian, either out of their prop ta | 2 
bles,or our of Ephimerides, rightly = 4 DN 
ted: & for thattimeto getthe true place of - ' 


the ſunin theeclipricks, whoſe eis 

Jack of he moous very diligenri,ae if icyed i the 3 Þ.chapeee. Lſthy you reſt gets the diameter or ſe 
it.of the mooue very dili y | ; F . Laſt ette the dia or ſe-- 
idi of the moone: End Lkeviſe the fornidiarzeter of the thadowe of the pd. of what quantity it 


is inthe place of the moones paſſage. The ſathe is fomtimve grearer,ſorotimeleſfe, for two cauſes : for when 
the is neers her phi CONINnt Bade of the earrti of ori in other places:the ſhadow ofthe carth 
rape IT Ns CCI PT RRanees Ree bp ogtys oyrodary — , pare 

earthiSecondly,the thadow of the earth:  greaterin thee e place ofthe moons pa rea® 
ſon of the diſtance of the fun from oe ths atanrcin fin cormeth toward the centre ofchecart 
ſo much the ſhadow of tlie catth th the narrower & thorter, contrarywile, by the ſunnes bearing dacke 


feomi the Earth,is is exrended and enlarged inthe ſame pace of the ſpeere of rhe moone,in which it was nar- 
ofition of the ſun & the moone 


rower before,as by theſe figures you may ſee. 

Therfi ffe you mult knovy by tables the time of thetrue oppc un ) 
inthe Eclipſe:and of the ſun Sc the moor) forthe ſame time, with the latitude of the moon. 
And then the teniidiameterofthemoon,6: of ihe aorbeeggh wit the moons paſſage is. And here wil 
I ſhew in brief as much as ſhal ſuffice the learierto ger the ſemidiamer. ofthe ſun,the'moon, & of the ſhade 
by the merwe borer, or diltniall motions of the Sunne and the moone, It is found eutby the induſtry of ar- 
rificial men,that yyhar jon 20, beartth to 1 1.the ſane doth the ſitys diurnal motion vato his diamet, 
appering. Therfore hy che ſuns diurnal motis gotts out of any tables into 1 1.6 deuide the oy 
20.f0 haue youthe diam.of the ſun, Thecauſe ie feeebock the es of the diamet.oppares: ofthe ©,& 
ſwiſtnes of the ſuns motid are increaſed & diminiſhed in like proportion, according to þ liteof the © in : bis 
excentricke. | 


0. 
The Mathemraridalt levels 5. Bioke. 685 


The funne in bis Aprgeen or fartbeft hftancefrom the eqtyg, The diametres alſo of the Moone do 
Wo .likewiſe keepe a proportion with her 
motion, ſo that the diamerre Apparens 
of the Moone is almoſt cquall to her 
Aornu Horarius, Puruacchius laith, what 
roportion 48. beareth ynto 47. the 
me hath the mor, herarius of the moone 
vnto her Diameter «pparen: ; "therefore if 
' a man take the morws horarius, or houre 
The fan tu ble motion of þ ( for her diametre he ſhal 
—_ .. | not mifle a minute, Bur to haue it ex- 
PO | co the | | aly , mulriply the merus berarius of the 
ai —_— - Moone into 47. & deuide theprodu& 
. | by 48.& therot ſhal come the moones 
| | . diametre. Laſtly the diatnetre of the * 
ſhadow of the earth you ſhal thus ger. - 
Multiplie the diametre of the moone 
founde as before into 23. the produ&t- 
deuide by 5. and fo ſhall you haue the 
greateſt quantitie of the ſhadowe'in 
_ thatpaſiage of the Movne, that ists 
ſay, the ſunne being in the Apogeon : 
bur the ſunne being 1n other places,the 
ſhadow abateth in the ſame conſtitu- 
tion of the ({,as is ſaid ', by ſo much the 
more as the ſun commeth yeare to the 
earth: and how much the diametre of 
the ſhadeisin another place', thatis 
found by the merus herarnw of the ſunne, 
for by how much greater it waxcth in 
other panes , the ſhade of the earth is 
made lefle, by ſe much ten times told: 
| Theſe rules are bot generall,exact, & 
moſt excellent, which by a familiar ex- 
ample I will manifeſt,” ; ; 
Intheyeare 1555 .the 4.of Tune the 
24. 42. min, there is like to 
be a great eclipſe ofthe Moone, which 
bt to be knowne in that the place of the 
C, ar the time of the true oppoſition is 
not farre from Cauds Draceonws, For the 
place of the tunne is.according to come 


mon tables 22 Gag. 46 .minntes, Whereby the Moones place is Þ 22. 46.alſo che Capur Draconizis in X 23. 


ore Ceudaisin Þ 23.8.ſ0 that the trite place of the Mooneis but 2 1.tninutes trom Cay 


deg.$.minutes,ther | is but nu 
a racen,whardy there is not onely knowne that an Eclipſe ſhall be,bur alſo a verie grear one : for as oft as 
the Moone is aboue one deg.$.min. in latitude any way,then ſhall the Moone atloide the ſhadow in her race. 


Evutheere the latitude ofthe Moone is ſcarcetwo min. which is a tokenthatthe Moone ſhalbe verie neerethe 
tentre of the ſhadow of the earrh in this Eclipſe. Now to know th: quanrine & continuance of the ſame, we 
muſtknow the ſemidiametre of the Moone,& of the ſhade of the earth by cherules before ſhewed. The Moru 
Diurns of che (in that place is.13.deg.5 .therefore her Moradfprarac ſhalbe F, 2.min.40.ſec.and fowwhart lefle: 
then this chalbethe diametre of the moone: bur if you wil know ir exquiftly, multiply 32-min.40.fec. by 47- 
& geuide the produdt by 4.8.6: ſo ſhal you haue 32.min.2 o.ſec, almoſt,& the ſame 13 the ivſt diamerre ofthe | 
Moone: halfethat vz, 16.win. 106.ſec. is her ſemidiameter: which mulniphe by 1 3.and the produt devide by 
fiue, you hatie the diametre of the ſhade of the earth in the place of che Moones pow ein her ſphere, the ſun- 
eon,the'mulriplicarionof the diamerre tnaketh 25 2 20.ſec.the diviſion produceth 5 044.ſec. 


no in hi - x | "TM L 
wary VR ſec. ſo thartthe ſemid. of the ſhade is 4.2.min,2 ſec. And becauſe the ſun is neare his apoge=- 


$4.min.4. 
— ow of thecarth cannor be diminiſhed any quanrity,to be accounted of by reaſon of the ſuns com« 


F to the earth , otherwiſe you ſhould heere ſeeke the morus borarius of the © being in his apogeon 
5 5 fot the place where he now ray the difference of theſe morions decuplied,thatis multiplied by 10, 


Hould be taken from the greatnefſe of che ſhade here found, & ſo ſhall you haue the exquiſite bignefle of the 


ſhade of the earth buthere for methodes ſake we thinke not good to burp euery leaſt matter, bur leave 


roſes: leiſure, or who are whollie addi&ed to theſe Kudies. By theſe thin 
ſuch curioſitie co thoſe that haue more leilure, © he greatnes and duration of theelipſe,draw th fue bt 


und, you' may onely by drawing ef a/figure knowe t on di , 
che rctahe line A B.which ſhall <kry py or 7 deuided into 60.min. Then inthe 46.min.in which ſhalt 
be the centre of the ſhadow of the earth, that is to ſay, oppoſiteto the © at the time ofthe true oppoſition, 
Place the one foote of your compaſſe, and there according to the quantitie of the ſemidiametre of the earth 
now founde videlizet 4.2. minutes, make a circle for the ſhadow of the earth, the centre being C, whereon 
draw the line D E'perpendiculer'to;A B, whichis the circle of the latitude of the Moone, and becauſethe 
Jatitude of the ( is found 2,win.northwards,take in your compas 2.of the 60,parts of A B, & place the ſame 
from C.towards D inthe point E.& thatis the centre ofthe Moonetin this centre accordingto the ſerwidia® 


tnetre of the Cvz.16,min, 10,ſee,make the circle ofthe ts being doneyouſhal ſtreight ſee pn 


ww 


go eyesthat the whole moone is drenthed in the ſhadow of the whole earth without any calculation. And 
af y ON CER TT Doong into 12. ſts, ſhall apparantly ſee how tnany digits or 


you 
points theclipſe of the moone (hall be. For looke how many digits of the moones diametre D F. ſhall con= 


aine {with the diſtance from the vttermoſt ſhade of the earth ynto the edge of the moone fartheſt drenched 
within the darknefle) ſo many digits or points as they novy call them ſhall hediple be ſaid to be. For Dis the 
int of the ſhadoyy of the earth, moſt bending from thecliptick rowards the which the mooned bur 
y numbers we {hall thus proceed. BecauſeE F is 16.min.& 10.ſec.and the latit.of the MooneE C.2.min, 
eherfore C Fſhalbe 14.mm.10.ſec.to whichithere being added C Dybeing 42.mmin. 2.ſec.the whole D F fhal 
de 5 6. min, 1.2,ſec. Now by the rule ed rg rang 16. min. 10.ſec.be worth 6,digits,what ſhall 56.min. 12. 
Tec. be worth: &ſofollowing on the rule, you ſhal ger 1 9.digits & 41. min. of a digit ſach as the whole dia- 
metre of the moonemaketh 12. To be ſhort the whole moone comaining 1 2.di be wholly drenchedin 
the ſhadowt6c that ſo deepely that the ſhadow ſhal exceed the moone $.dig,almoſt, which is as much to ſay,av 
that theclipſe ofthe moone ſhalbe almoſt 20.digits, The moone her ſelfe conteineth not aboue 1 2.points, bur 
che depth of the mgone within the ſhadow of the earth ſhalbe almoſt 20.dig,wherby you ſhal vaderfſtid thav 
when as the greatnes of theclipſe exceedeth 1 2. digits,then ſhal there be an eclipſe with tarriance,as they call 
it;that is,the moone ſhal tary a certaine ſpace inthe darknes before ſhe ſhal receive her light againeof the ſun 
6 how many the more digits there ſhalbe found, by ſo much the longer ſhall the tariance of the moone be im 
#he darkneſſe, 8c the whole eclipfe endure:both which exa&tly to deſcrie, thus muſt you ds. Open your com= 
paſſe to thequantitie ofthe ſerndiam.of the earth and the ( 10yned togitheras in this example,yato 5 8.mine. 
2 2. ſcc.and on the centre of the ſhadowy of the earth vs.C,deſcribe a hidden or blind circte,and notre welche 
eoucking of this circle with the way ofthe Moone. l cal the way of the moone a line drawne by the centre of 
the moone v2. E, 2. ar? totheline A B.orif you be diſpoſed to proſecuretheſe matrers more nar- 
rowly:let this line make with D F the blunt D EM.of 95. deg.as heeretheline LE HM. is, for this is 
The true way of the Moone whereby H is the plac eftheacs knot. is line is cut of the blind circle in ths 
points L & M,in which points the Moone being, maketh the beginning and end of theclipſe. Laſtly,from the 
2.interſeions of the ſhadow of the earth, and the way of the moone, ſet the ſemid,ofthe moone by helpe of 
our comme in the way of the Moone vz. in-dhand ©, For inthe one of theſe places the Moone is altoge= 
er centred into the ſhadovy of the earth and inthe o eth toget out thereof, Therefore you haue 5, 
zmoones if you lift, the firſt on the centre L.where the ( sto eclipſe:thenext on the centre o,when ſhe is 
| Whollydarkneg!: thethird on thetentre E, when the isin the middle of theclipſe, the fourth on the cenere N, 
-when ſhe beginneth to etlight againe: laſt on M.where theclipſe endeth,ſ{o rhar L O is the ſpace, that the 
moone goeth from the atark vntill ſhe be all darkned,and O N of her whole darknin which they call 
the tariance in Latin Aors:th OE is halfe her tariance called (Dimidia mera.) All which parts you way 
meaſure with your compaſle by the parrs of theclipticke before made: and deuiding ech of them by the Supe= 
ratio vraria of the moone you ſhall haue all the times ſought for,or the wholetaken togither vz.L M.And by 
numbers may thus be performed, For that E C is 2. min. in latitude, and ſtandeth almoſt perpendiculer on 
L M.the way ofthe (therforethe ſquareof L C ſhal be equal tothe fquares of L E,and E C.therfore taking 
the ſquare of E C out of the ſquareoF L C,there ſhal remaine the ſquare of LE by thelaſt propoſition ſauing 
one,of the firſt booke of Euclide : For L C is the ſum gathered of the ſemidiametres ofthe moone, and the 
ſThade vz.5 .8.minutes, 1 2. ſeconds, butletting paſſe the ſeconds, the ſquare of L C ſhall be equallto 3364. 
berehence raking the ſquare ofCE, vz,4- there's left 3360. the ſquare of L E, whoſe ſide is fomwhatlefls 
then 58, and thatistheline LE, ſo much alſo is E M. Let no man carpe heere becauſe we ſaide that CE 
was perpendicular tothe Moones way, when as before we drew him perpendiculer to theclipticke, rhe beſt 
Jearned men will negle& fo much, becauſe ir bringeth no perceiueable error. Thereforethe line L E be- 
* Ing knowne to bee five 5 8. minutes almoſt, take out of that the ſemidiametre of the Moone vz. 16. minutes 
2 2.ſeconds,the line L O ſhalbe 41.min.48.almoſt, whichthey call minura incedentie, and N M is almoſt equal 
vnto it,called mma repletions, Laſtly ſubduRt LO being the minurs of theclipſe waxing out of L E,there ſhalt 
be left O E halferhe tarriance vz. 37,min, 3 2..econds almoſt, Now becauſe the Metw horerize of the Moone 


was 
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was 32min. 40, ſeconds, and the ſunnes Aforus horerine 2,min- 22. ſec.take the one out of the other there re= 
ſteth 30.min. 48.(ec. the ſuperation of the moones gate abonethe ſunne in one houre.By this deuide all the 
parts of the Moones way before founde and you ſhall haue the tymes correſpondent vnto therd. As be- 
cauſe the Mynuts of the waxing of the Eclips were 4 1.. mynuts 48.0 deuide thoſe by 3o0,mynuts 18, ſeconds 
by reducing 2ach number ynto {econdes,ſo ſhal amount one howre 22.mynurts,the time of the waxing and 
likewiſe of the wearing of theclips, Likewiſe denide the minuts of Dwmedia mora vz.17.my.12.by 30-win.18 

ſeconds there commeth,z 3.my,of an howre,wherby the whole darckning is 1.howre 6 .my, the whole time 


fthe Eclips 3.howres 50. mynures. FAT | 
. Chapter 64. 


How to get the parallaxis of the Moone ont of the htanens at any houre propoſed, 
the latitude knowne with the longitude and latitude of the q. + 


= GemmaFriſis 92» - | 
He Moones place giuen at any inſtant propoſed, calculate hir altitude on the ewe! by the 32. takethe 
ſameinſtantthe altitude of the Moone, by obſeruation, _ two agree there is no 5r# nth which 
can neuer bee _— the Moone beneere the zenith, the difference of theſe ryo is the paralaxis, bur 


this requireth cxa&t calculation and obſeruation. 


Chapter 65 
To know the greateſt,or borizontallparallaxis of the Moone when ſte is to be ſeene. 


 GemmaFriſu 73, ; 
Et the paralaxis of the ) for the altitude ſhe is in-at the inſtant ſed, then reckon the ſame altitude 
on the rule of the Iewell inwardes, and then moue roand frotill thar poynt of the Rule doe cut the 
paralell onfiverigg eng paralaxis ot altitude,and ſo doth the Finirer ſhew in the Limbe the horizontall pa* 
ralaxis ſoughtfor.In this dooing you may accomprt euery degreeof the paralels for 10.mynurs,as in the5 4. 
and 55 on: The greateſt horozonrall s is the ( being moſt in her perigeon 63, mynutes almoſt, 
Heroof ſhall I treat at large in my worke of Longitudes, | 


Chapter 66, 
The Longitude and Latitude of ewo Starres ginen, bow to know 
the diſtance betweene oh. 


emma Frifus, 74. | 
Y this Chap.and others following is ſhewed to find the diſtance of ſtars, & alſo of townes, cities. & pla= 
Bo as and redily as on the globeir ſelfe, which no doubt muſt Ns make the one ad rell 
lecable.The longit.and latit. of any two ſtars had,ſubtra&rhe greater long. our of the lefle, ſo haue you 
the difference, whuth being had, number in the Limbe from inoctial the greateſt latitude of the two ſtars 
fouthwards,it the latir. beſouth,or northwatds,ifnorth:and thereto lay the {enirh point of the Reere, then in 
the meridian reckoned from the Limb: anſwerable to the difference of longit,numberthe lat.of the other ſtar 
andthart from thequinoctiall accordin y,and the azimuth cutting there, ſheweth the diſtance ſought for, if 
you reckon thereon thence to the zenith point, 
Example, I would know how many degrees Canis waioris from Oculus tauri I finde by Stophler (for any ta- 
bles will ſerue the turne, as well old as new forthat their difference of long. and their larit. neuer alcer)that 


the longir. of Oculusrawri was then ingr 253 deg. that is'from 0,in'\* 6 2:=2 deg. and his latirude,s degi=s 


ſouthwards.Likewiſe (avis maiorin 55. 7:2 which commeth to 9752 deg.from Y, and his latit. to be'365= 

ſouthwards alſo, Now ſubduCting the lefle longir.vz,62Z= out of the greatervz,97 ; © therereſterh 35.the 

difference of longitude. Firſt therefore I reckon in the Limke from thequinoR,line, the greateR latit. of theſe 

vz. 3955 towards the ſouth pole, becauſe the latitude is ſouth,and thereto I ſer the zenith of my Keerethen in 
10 


the 35. meridian counted from the Limbe, I reckon the lefler latitude from thequio, line vz. 5 ; — deg. ſouch= 
wards,alſo becauſethat lat. was likewiſe ſouth: this done, ſcethe 5 25 azimuth to cut the place of the ſecond 
' arre whoſe deg. betweenethe ſame place and the zenith by helpe of the almicantaries, I findeto bee 465 


rherfore I boldly pronounce that the diftance betweone Oculus 2auri and Conus maioris 465 degrees. 


SE; | Chapter 67. 
How the diffance of auy two ſtarres unkyowne may be bad. 


Gemma Frifius. Fo 
His may you do by the 38.Chap.getting their longit. and latit. out of the heanens, & then proceeding 
bythe IR. Chap. But yetan eafier way without al that circumſtance is thus : take the altitude and azt- 
muthes of both ſtarres at one inſtant, or at theleaſt the diſtance of their azimuthes withoutreſpeR of' 
themeridian: theſe kad the worny is all one with the laſt Chapt. but onely chaunging the names, the dif- 
ference of their azimuthes, for the difference of longitude : and their altitudes for theirlaticudes, and where 
a the equinoiall did in the laſt Chapter repreſent the Eclipricke-, hee muſt heere repreſene the horizon 
and the parallels, circles of altitude , &c, This needeth no example » forif you will luppolſe the _— 
ij 


5 . 
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of twoſtarregequall with the latitudesin the laſt Chapt, and the diſtance of their azimuthes equall to the 
difference of longitude there, the matter 1s already pertormed. m 


Chapter 68, 
Tokyow how long thetaile of a Comet ics 


o Orkealtogither as in the laſt Chap, with the head and Iaſt point of the taile of the Comet, as 
V | \V though they were two ſcuerall ſtarres and the diſtance found is your defire. 


SITY Chapter' 69. 
Another way to ſerch the diſtances of ſtarres one from another. 


e.20 Gemma Friſuw. 78. | | 
Et their declination by the 7.Chapr. and their difference of right aſcenſion by the 17.or 38.or by obſer» 
uation, theſe had, worke altogither as in the 64.Chapt.onely chaunging the names, as is ſaidin the 65, 
And thus haue you diuerſe and excellent wayes to examine the diſtance of ſtarres. 

Blazraue, Truely theſe are very prettie concluſions 6c pleaſant, but yet not ſufficient to corre& and amend 
the places of fixed ſtarres and planets, and the whole globe,as G.F.affirmeth, except they be performed by a 
very huge inſtrument at theleaſt of 1 0,foote diametre,Bur the onely way inftrumentally to performe theſe 
thingsin my opinion(Salus melior: iudicio) is by their croſſe ſtaffe to take their diſtances, and thereby to reQifie 
thcir places of longitude and latitude,ypon a greatquadrant,as I will ſhewe you hereafter in my booke of 
logitudes if God giue meleaue and leiſure once to come toit,to the which no doubt theſe Chapters are good 
preambles andintroductions, notwithſitandi = thoſethat take delighr in varieties, I will fomwhat he! 

to fit their fancies, If you would knoy the diſtance of any two ſtarres placed in my Reere, turne it about till 

ſome one meridian touch the apex or point of either ſtar, and the degrees of the ſame meridian included be- 

tweene them, numbred by helpe of the parallels ſheweth your defire, but then you muſt be ſure that theſe 
ſtarres be both Northyor both South,declining from thequinoRall . In my Reere I appointed all the North 

ſarres to point outwards fromthe centre,and the South inwards. . 

Example. Oculus tauri, & (anis minor are north ſtars, and in my Reere their apex pointeth outward, turne the 


Reete abour'8 at laſt you ſhal find the i 75 meridian to touch both their apex & the diſtance betweene them 


on the ſame meridian 465 deg.But if one ſtar be North & the other South, yet wil I wiſh you wel:'then'turne 
about the Reere yntill the apex or points of either {tarre do touch ech aſcueral meridian,but equally taken on 
ech ſide of the axcreeline, and then muſt you reckon from the one ofthemto the pole , and from the pole 


backe againeto the other,and ſo have you your defire. ; 
' Example. Of Oculus taurs Ee Cants major, the one in my Reete pointeth outwards,the other inwards, wherfore I 
turnethe Reeze till at the laſt I finde Orulus raurito cutthe 46, meridian on the left fide of the artreeline, and 


Canzi maior the 46,meridian on the righe fide of the axtree, where I finde from Oculustauri to the pole 23+ deg. 
and from the pole to (nic major 235 deg.theſe put togither make 46} deg. the diſtance of theſe two ſtarres. 


Chapter 70. 
| The longitude and latitude of two ſtarres ginen, to get the angle of 
fationofone from another. 


Gemma Friſius 8 Do 


Tis angle of ſtation is the diſtance of the azimuth,wherein any ftarre is from the meridian of ſome cal- 
led the angle of poſition. Placetherefore the two ſtarres giuen according to theirdifference, longitude 
and nts, giuen in all reſpe&es, as in the 64. Chapt. and the very (ame azimuth that there ſheweth 
their diſtance, ſheweth alſo the angle of ſtation, of one of them from ancrher, being counted from the Limbe 
and therefore I ncede ſer no other example,butlooke in my booke following of Coſmographie,and you ſhal 
perceiue irplaine,thelike may you performe by their difference of aſcenſcion and declination, or their alti» 


tuae and difference of azimurhes. 


j 
Chapter 71, 
To know whither three ſtarres or cities be in one great circle. 


Gemma Frifus, $1. 


-+His Chapteris verie pleaſant and no lefle profitable in amending the places of thi fixed ſtarres in the 
globe celeſtiall, Firſt therefore gente the angles of ſtation by the lait Chapr. of one of the Karres from 
ech of the other, and if rheſe angles be equall then are they in one greatcircle, elſe nor. ; 

Blazraue, This Chapt, of Gemma Friſius is trne, ſo that you ger the angles of poſition of the middlemoſt 
Narre,and of one of the other from the third, bur if you get the angles of poſition of the other two from the 
midd{emoſt,then if the angles of poſition being equall do make one freight line, that is to ſay, if theone be 
Northeaſt,then if the other be Southweſt or (o forth, you haue your defare, cuen like azin the compaſſe any 

two oppolite points make one ſtreightline, A ne” MM RAR | 
Chapter: 
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Chapter 72, 
That the taile of a Comet extendeth it ſelfe diretily from the Sunne, 
' and bowe you may try it, 


emma Frifius $2. | 

HE Philo Gghors affrme that a Cometis ingendered of a ſoftclammie ſlime, or viſcous ſubſtancg, apt 

| to nouriſhe fire draven vp into the highermoſte region of the ayre,and there is ſer on fire, by the firy 

element,to whiche he is very neer:& that his taile comethof the flowing or dragging of þ martter,like 

as in ſtarres that ſhoote, where the matter of exhalation is,by his ſhutting drawen in length, But as concer- 

ning thertayle, that cannot bee ſo, both becauſe his motion is verye flowe, and alfo for that it hath alwayes 

been obſerued of learned men,as namely, Apian and others, that the tayle of euery Comet extendeth it (elfe 

dire&ly from the Sunne,ſo thatthe Comer his taile,and the Sun are in one great circle, as at all times by the 
laſt chapter,you may prouewhen any Comet happeneth. 

Cornelius Gemms, It hath pleaſed God,as it ſhould ſeeme,to take away Gemma Frifius, when he hadde 
perfourmed thus farre,and before he had furniſhed this chapter, whiche his ſonne Cornelius G.took in hand 
to acc6pliſh & proſecute the ſame very tedioully,:o little-purpole, as hee doth all the propofirions & chap- 
ters afterwards, which I mean to abreuiare in as much as neceſſary,6c rhe rather becauſe I ſhall Nuffe 
out this worke with ſuch ſtore of matter,that there will be no place for ſuperfluities. ' Hee taketh occaſion 
here vtterly to condemneall the Philoſophers, who ſay that there is a firie: region or clement next aboue the 
ayre,affirming that all fire and heate remayneth in the Sun. And further, that Comets are ſet on fire by the 
Sunne only:his greateſt reaſon is,for that if the comet were ſer on fire by force of the firy element, then-muſt 
of neceſſitic his taile bee rounde abour alike,bur becauſe the rayle is alwayes found direQly from the Sunve, 
 thereforeir is manifeſt, that the Sunne is the only cauſer of his lamme,appoint the Sunne, the Comet atid 

his wn: of the three ſtarres in the laſt chaprer, and the working 1s all one, if you liſt to make expe= 
rience thereof, | | 


Chapter 73. 
To knowe what point of the heanen 1s tn the Meridian of any place at any in» 
ſtaunt propoſed,and what it is «clocks in any other | 
COuntrie. 


| | Cornelius Gemma Bo, : 
Lacethe degree of the Sunne to the houre properhs in the li»be by the help of the rulethen number in 
Price Limbe from the noone line,the difference of longitude of that countrie from yours Eaſtwardesif ir 
lye Eaſtwardes,or V Veſtwardes,if otherwiſe: and thereto lay the rule, and it hewerh the degree of the 
Zodiacke,or any ſtarre lying in the ſame meridian, Nowe if you turne about the reere til the degree of culmi- 
nation of the inſtant propoled lye vnder the rule,and then remoue againe the rale too the houre propoſed, 
marking what degree of the Zodiacke he there cutteth, laſtly,remouing the rule and the reere together, be= 
ing ſtill on this laſt degree, vntill the degree of culmination come againe to the noone line, it ſhewerh then 
in the Libe the houre of the other countrie | -- 4 4 
Brample, | 
The Sunne being in & 1.degree, I woulde knowe at ten of the clockein the morning, what degree of 
the Zodiackeis the meridian at Rome:and what of the clockeirt is there, whichero doe,I number the diffe- 
rence of the longitude of Rome from y8,vz.23. degrees, and that Eaftwardes from the noone line,becauſe 
Rome lyeth Eaſtwardes, which I knowe, becauſe his longitude is morethen ours : wheretol lay the rule, 
which ſheweth in the Zodiacke * 2 3.degrees 45. the ſame ___ is then inthe meridian at Rome, and 
euery ſtarre or point els hauing that degree his mediation: which knowen,bryng the degree of culmination 
which then is X, 29 degrees vnto the ſame difference of longitude, and then turne the rule againe too the 


houre propoſed,yz.ten of the clocke there ſhall you finde the 6,7.degrees of Aries. Nowe turne about the 
rule and the reete together,vntill the degree of culmination, v2.X( 29.come againeinto the noone line, and 
ſo doth the rule ſhewe 1 1.0f the clocke,and 9.degreespaſt, whereby I conclude, thatit is 1 1,0f rhe clock, 8: 
 9.degrees paſt atRome,when itis but 10.at London. . Koo ? 

Blagraue. The ſame may you doe another way,if the limbe,or yttermoſt Azimuth of the Reete were de=. 
vided into 1 2, equall partes or houres,the Zeneth point being twelue;at noone, & his Nadir 1 2,at night, 
and then placing the Zeneth point on the difference of longitude,therule laide on the limb of the Marerto 
any houre ſheygth in the lizbe of the reere among theſe newe houres,thehoure of the othgr countrie, 


y Chapter 74. | 
| Howtodirefl a ſhip by the ſtarres in any voyage... 


{{ ornelius Gemma: $6, | : 

| 7 Hen yoa ſet fcorth from the ſhore, ſet the degree of the Sun ynto the ſame honre or inſtaune, 
\/ \ / +and thence turne the rule vnto the difference of longitude, as in the laſt chapter, of the place 
*., #*. you meanertoſayle ynto: then numbering onthe rule from the lmbe inwardes, the latitude of 
the ſame place you 2oeto,there is the Zenith of theſame. Nowe if there chaunce any ſtarreto be in this Te= 
neth,dire& your ſhip fullypon him, & you ſhall goe as certainly,as if Mercurius were your guide, But if the 


Rarre be inthe ſame meridian but not in the zenith, reckon hoywe many _— on the rule heets —_— 
2 m_ 
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Thefourch booke of the Ma- 


them 


: 


aticall Fewel: newly compyled and ſer foorth by 


Tohn Blagraue of Reading Gentleman : conteineth diners 


Aſtronomicall Propoſitions,and vſcs ofthe Tewell,ofbis owneinuention, no 
| lefſepleaſant and commodious, then thoſe whiche by other Authours haue 
| beenefounde heretofore on their ſundrie Inſtruments. 


Chapter 1. . 


en adnertiſement of the Anthony concerning neceſſarie 
Inſtramen 


res. 
——_ Aing.inwvy thidc booke finiſhed all the Propoſitions and concluflons, 
IN whiche haue been written by any authour heretofore vypon their ſeuerall 
Aſtrolabes lately:and laſtly ſer downe, gathered wgonrbeogd wonder- 
| Fully encreaſed and augmented by that worthy and learned man Gem- 
{ ma Friſjus,on his Cctholicon Aſtrolabe,and applyed all thoſe roo my 7e- 
> | | welrtogether with diyers of my owne additions, whiche performeth chem 
{ an hundred folde more playnely,ſenfſibly, and. compcndiouſly, then hys: 
Catholic6,as he that wyl trie both ſhall teſtifie:It were much for me novy 
[] ro come afferſo many-learned men,and to bring in place any thing more 
worth the liking.Some wit thipk I go abour to finiſh Apelles picture,thar 
EI || no mi yer durſtvnderrake : & perhaps (ay,who is bolder then blind bay- 
TH S9) | ard?or Aſfmnus ad Lyras:knowing my ruſticall education,and ſimple capa- 
MTS We cer =] cite; V Vell,bee as be may is no banving,ſuch a ones words are not wor- 
ing,hee that fearerth euery grafſe muſt nor pifle in euery medow.Babling tongues be hanging 
rype,I:wey not x Cart glauering,l acknowledge my learning little, and truly my leaſure lefle, notwithitan- 
be | oder aslyerh in my lot I will ſhewe my £;00d intent inctheſe yolumes following. The reſt I leaue 
to thoſe thathaue better wherewithall: to whom { yeelde my Jabours bur as a preparative. The ſhoema=- 
Ker can goe no further then the ſhoe, neither can the ray ler maſte his coare bigger then che cloath wyll yeeld . 
Such as it is, yet I doubt not bur it will bee liked ot ome atthe leaſt. Therefore too the matter, I woulde 


a 
ht 


_ wiſhany marfthat woulde more effeftually go ro vw orke in theſe matters,cuer and beſides his lictle portable 


Tewel of mettall, which I taught to make in the firit bocke that muſt be his companion in all companies, and 
kispagein all me ,to haue neuerthbeiefle at tome 1n his chamberor tudic, a great Jevellof two foote dia- 
metre,if not of metrall,yer made of a round boorde,coucred 1wich a fine paite boord, whereon hee may di- 
Kinguiſhthe neceſſary lines with coloured ynkes yery beavriſully. The recr he may make of like paſte boord, 
which hadde neede too bee made of good !\rong peper royal, foure papers in thicknefle,for neither is your 
bought paſte boord broad enough, nor gocd ero2ga:the cerer of this paſte boord Reerewold be lincd with 
athin plate of braile for wearing}: I made my life one of them that ſerued me to great purpoſe,and there- 


Forel ata fureT tell y ou true. Let your tpaces of your m& idianes and your paralelles in the mater,be degrees 


& peece at the moſt,and ſo likewiſe your az1mwthes. ard alruicantaresin your reere, yetitis better that thoſe 
nicantares,that you cutout be eche a degree, & the other that you leave in like barres orthe ſpiders we 
tabeech but halfe a degree : for if you wiil have your worke ſufti 'rranſparent,rwo partes at the] 
muſtbe-cut out,and athirde lefrin. Alſo bee ſure that you deniſe ro Jeaue ſtrings enough, in placing your 
Rarres,and cutting out the lower part of your reere,thacthepaſte boord may beare out it ſelfe,and drawing 
them like braunches hatidfomely,the reere will ſhew the fayrer though they be nor neceſlarie. I did alſo at 
euery-145 .azimuth,leaue 2 ſtring,a degree in breadth from the finiror to the Zenich,to keepe tay almicantares 
a part at their true width, take heede you wiſhe not you had donelo too when iris too late. In euerye of 
theſeſtringes Idid write the numbers of my Almicantaresfrom '5.to5.&c.ty] go.Andthen if you had two 
other,the one made;for a globe terreſtriall,and the other celeſtiall, the meridianes and parallels, 5. degrees 
widea-peece,as hereafterin my Coſmographie ſhall be ſhewed,and beyng all three of equall bigneſſe, one 
reete thay ſeruethem all;they will be verie pleaſaunt. Theſe had, you are in heauen alreadie,except you chance 
to be in Ioue with a quadrant, and the croſle taffe, which in or before my booke of longitudes of regions,[ 
wyll teach to make, without which you cannotbe,if you will pearce vnto the exanefle of euery thing; 


; Chapter. 2% | 
How to make an inſtrument of three ſireight rules better then any compaſſes 
20 deſcribe any arch with,be bis cemter nener ſs farre off. 


N making wy Jevellon a boord of two foote diawetre,I was nota little troubled to drawe the arches of 
the meridians atid paralels, which come neereſt too the center, and therefore 1 ſhould doeyouwrong if I 


® ſhould leaue you to ſecke inthat behalfe, truly 1 haddedeuiſed to wake a brame compalle ot alavetn or 
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ſpeare of 18. foote long, and yet neither would that length Dy. all my centers nor draw any arche oY 
' out ing: inſomuch'that I xvas driven to finde ta make them without any kinde of compaſles by ſhorte 
Nreighr lines drawen from 10.gegrees to 10, degrees, &c. the which I had thought wyth a long circum = 
ſtaunce heere to haue ſer foorth'for they betrer helpe; that ſhould azrempr the like. But in the meane time 
camea lirtle booke to my handes of one Guyde Vbalbus d>Theoriea Aftrotabii,wherein I founde a very fleight in- 
ſtrument, made of three rules,to perfourme theſe great arches eafily, which I ſought by great ambages. V Vh& 
I ſawe it,I was almoſt our of conceite with my (elfe for the rimze to thipke that wy grofle-witte coulde nor 
deuiſc it before: for I no ſoner ſawea glimſe of it, bur treight1.perceiued the rexſon without reading of 
anye waogde in the booke :* and then thac I nan 3 roo the rree » where Vbalbus gathered 
— frute be himſelfe con ed it:namely _ 
the 20, of thethirde booke of Euclides 
elements v ch Go ehs If in-ove portion of acircle 
rhere be made divers angles touching the circis ference of the arch 
(the corde of theſame arche, becing baſe vnto them 
. all, for thatis bis meaning az appeareth in the C6- 
ment) « allt ſe angles are equall ene 19 another, Alſo in the” 
30.prc n of the ſame booke hee ſheweth that '\ 
all angles ina ſemicircle touching, the arch be right 
angles,as in my ſecond conclaſion a areth, which 
_proueth ach alſo ft þ fortmerin reſpe&. A ſemicircle is but 
an arche. For your better ynderſtanding beholde, 
theſe two figures in the Arche, V X the chrogan. 
les marked wn A, having all of them the corde 
of the arche to their baſe, onery one equall eche 
xo other: likewiſein the {Emicircle C D, the _—_— gles rnarked whlh E,areall right avgles, this is ntant- 
feſtly procucyis Kuekde by demonſtration, & you Tos ſelf may experimentally examine the equalitie 6f 
theſsangle ca paſt 


ngles if you liſt, by the 10.coclufis in my firſt book. Bur let this I wil ſew you the making of $ 
Inſtrument ſomewhat more commodiouſly x ba Guyds Vialbus hath ſer , and lefſe comberſome, which 
by this bare figure ESE will a berter then by IT A therefore beholde it Wis 


eapeyre of coimpatics, at Abue ſo that the joins 


At B, and A. GO SEE ght rules Joynted t 
A,muſt bee as ſmall as may bepoſsible,the riuet eas may containe acrowes quif: 
then inede LD ars broade checkes to helpe f e of the rivet. HG ſhouldebee 
very neere one ME pet th of A B or A C.hoving A rd GA crude pia andadiies 
on the thirde rule ,andrhen theſcrewedboxe M keepeth 'm on the rule. E F haththree or 
Fekete tomendacrhs ls E,to keepe him backe from! ener therule A B. Alſo -KI 2 ot 
ante pro HOG doutls, or rather ſlit,ſothat the lower iav is equal in thicknes to HG;8 the vpper= 

ner : whiche the skrew pinne L doth force together, to ho] faſt therule E F,”whea neede is.N 


Th ops much valiketo K I: yet for faſhions ſake itis made ſomewhat like dB} ron er or 
d ſtandeth aninche abouethe rule AB apt cheater hold a peinne or a ftcele poin= 

tera (Mook the lem river Th. it ſtirre g, to which purpoſe one checke miſt bee 
chk an eele I Ne Thang pur ovugh the 
broth 


r parc 1 garde $þ 3. 


EI 


batket 


abr 3, - 


The wy Y the | foroper - "Hy in ng 4 
OS. . any eArche, | 


— an p——— them alt 
rack Ix: cha the two vitermo pes 
0 tec. or. grayer tha 
rules there fatengd by belpe of of the 


43 HE vſe of this eiangulercon apa by three prickes 

E _ three: thees : whithe 200 f oe you mult ſette the twoo pen 
og; your the roo dogg 

inthe: kdlembpſt pritkss and the 


tinrde_holl 


- 


r ſhall aeeriderearche defied. 
two dogges noſes in the rwo ve= 

the pointer Q_ which ſtan 
vcd: reve openthe rules vntyll the 
NN which dabe,l wring hard the skrely 
Nowe necde youburyh butlike a mower with 
oh fie AB der fill ronche the oz A he: X,andA C 


oeuer, For 
Ia > Nt. ſe A, arone a 


the figures of 
ar all, Want the! cereals » B _ AC, boo at leaſt as 1o 
.but perhaps may ſerue another the! Coeer, and there» 
that py —_ need beno longer then the diametre of your lovel/ 
A ftheſ diſtaunte are the extreames of thediametre,ſo that one of theſe made of 3. 
ST Res Cakes hang, wil make a level of fixe ynches diametre:the beſt way is to haue two, one of 9, 
SOLON foureand ewentie, | 

Chapter 4, 
of & rant cone ſerete in diniding the mnpraiitne of great Inflruments. 
inuention with three rules bee ſo excellent to drawe great archcs in greatinſtruments that 


this 
1] lah elapobes wht ve rue bee eral 1 drama porn ache i grpaſoaeona the 
helpe before the ſame was knowen,not becauſe I woulde haue you vſe it in that behalfe : bur for that 


dhe 


q enpete & zitie of itin working other inuen ons of the 
ogy wn. hr Foes; degli = I will __ time ſerue : in ej 
hecho I ſkewed you to deuide 


ſeaſon make account of i. If you rem Rn a vaqks hte 
| erwe hak ofthe Zodiacke from their ſcuerall poles : aflure 


Sr Nr 


mA nl fo on 
"Way, which I 71 h eſe | ogg endaoth 
in maner may you der e} a 


[ga 10. we=- A endow 


-_ 


pI 
Ants ſeere fonnae by the gl indenidang the paraleles f 


great Inframentes. 
pens 


| Foomtatogs tambien ods 
2 7.08 10.foorfide,or greataitroloberthat you wold ol oye 


quadrants of 
mg 


4. Bodkg, 67 
zuld be deuided into by the meridians,thoug h 
ſhall never baue the neede therof,] haue had, 
at a time you woulde wiſh you knewe it, Admit therefore for exam- 
& fiue parallel,how coulde you iow know Where euery meridian bee- 
you cannor tell: then ſay f,thus doe. Letthe point of the 45. degree of the 
45-parallell roucheth the limbe,be ynto you inſteede of a center,on which point 
wb Rones ende of a rule, meoue the other ende from degree to degree of the further half of the noone 
the center,and thereby deuide the one half of thieſaide 4 5:parallel, which deuifions(if your rule 
free and you worketruly)ſhall without all doubt be equall to thoſe diuifions which the meridians do 
make. dſo may youdeuide any of the parallels eſpecially thoſe berweeve the 4.5. parallel, and the pole 
exaQly,bur thoſe that lie towardes theEquinoRiall, cannor ſo tame, bee denided in this manner, by rea- 
ſon that therule wyll cut them ſo byas, * oblique thatthe pointes of interſeRions can ſcant bee founde. [ 
feare mee, I ſhall haue occaſion to vſe add, my quadrant, and therefore | leaue our fur- 
cher demonſtration tillthen, The time was whewT b ons of theſe marrers then I meane no\ve to 
m—_ Forl baue been driven by helpe of thoſe diuifions too drawe the meridianes partly by ame, 
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other into the very ſame diuifions,whiche heeis,or at lea 
you thinke perhaps you ſhall edna vſc it, addT thy! 


yet will 1 notomut to ſheiw it 
ple thar you had drawen the 
img truly  dravwen ſhould 
limbe,thar is to ſay, where ti 
layin 


| Chapter. 6. 
Of drawing and dywiding of the eclipticke line on the Mater. 


eclipticke is,or ought to bee drawen crofling the center of the mares to touch the one inde of ey- 

ther Tropicke at the Limbe, videlicer, leing byas to the EquinoRtiall according to the Sunnes greateſt 

dedination 2 322. degrees,as i in the heck booke, and fifth chapter,and ought to be deuided into the 

very like partes or d as the EquinoRtiall is. VVherefore if you crofſe this ecli =p." line ſquare onthe 
| 


center,with a blinde line ir ſhall rouch.in the Lime the one ende of eyther pole where doubt you 
not,but the poles of hay 7s $420 are. Therefore from eyther of thoſe points y: you may deuide him, by lay- 
ing therule on euery degree of the halfe Limbe fartheſt off from the ſame point, as in the ſecond booke, and 
fourth chapter, the > EquinoRiall line was deuided from one of his poles : then ſertoo the CaraRters of the 
Signes,the beginning of y and=>, tobe atthe center: & of 3 ax the Limbe or endof the Eclipticke on the 
Figne band, Wat theleft: the reſt in order as [ hope you knowe by this time. You ſee herethatthe resſon 
_— ne grey deuidiog oy the meridians —O_— - I fourth Gay cr. Fortheecliprickc 
ng the greatcircle re,and lying go. degrees e gtxowardes the center, euen croſ- 
fing the center: therefore rele mult nee : be PI from IN is atthe lambe. | 


Chapter 7. 
. the vertical circle or azimmth of the Sunne or Starrer taken ts 
. knowewhat it is 4 £lockevery certainely and exattly. 


. 


Auing now inſtruQged ou for the makin of a great levellof two foote diameter,it is convenient that 
Fj oniogpor vics Sonien be 5 copacitie, norriehtrnding tha all the thirde booke wyll bee gladde 


. _ of his yntance. Loroudbav no man preſute roo much of aſmall inſtrument be Sex 
C ike madrin mane certaintie, there can no man worke ſo truly with a ſmall as with 
q great, para foras =p ak in mathematicke {j be ſufficiently certaine to lead 
a manne to lie rene! is no doube bur Mavre certiors in mathematica ore ci- 
Ther isit) e tovie any ſo great as in ſome caſes woulde be r ' It is hewed in the ap 
terandt ow to knowe what it is a clocke by the Re Senna Der betealethe Feur ard 


kevierdeRer an hours beforeand after noone, enery day band fall very like therefore. ſnall 


myſle in the altirud de tokingms oe 6 Gone errour : befides thar, the interſeRion of 

the Almicantare, che parallel of he dann unne, hy | neere the South, lyeth very byaz,and ſpeci- 
allyin Cory be way make more errour for want of the point of the true interſe- 
Aion then may 1 Fagan ogpen V Vherefore the trueſt and moſt certaine way eo come by 
che} knowlen Re of he hours and nels pomp fore fd TI the roiong o bar hg res plants, &c. he 
getting the Q lel ve- 

_ " xyd meridianline qorpays to be as; wh greece the booke 
þ 56 hopes Sr CEE Rd NEL and che homer here by ths "Y 


ee em oem ene Er fapts 
cof Suns inthe Zodiacke, 6 ation owen. 'Take either by 
os FEED inſtrument or elsby the cha books and $5.chapter, theazimutch of the Sunne orany 
knowen A had,ſcr the Finitorto the latitude,and'marke where thelike azimurh of the reeredooth 
cutthe parallel of the Sunne or Starre, the meridian croſiing there, ſhewerh the houre andthe almican= 
tare croſsing there, ſheweth the altitude yetin the ſtarres this houre is but Her ftelle, the tarres houre, by 
which you way get the true houre,as is ſhewed in the ſhiedehocke and 26. Cha pmembring alwayes 
thar Lecus Solis offendit horam this netath no ef ib not'much from the ſaide 36.chaprer. Fur- 
ther all thedifference fromthefixth and c booke ———_ you woorke by the a{imuth as 
there youdid by the almicantare, .. 


12 Chapter 


| The Marbenglliew! lewel. : Booke. 

mat Caper wF , 

2 the Iatit lanet and h1r diſt annce from nowen 
- fxed fan :how to get bis exalt kerrdy 


yEcauſcin the Gicſt chapter of this booke 1 counſailed you to adde ynto your great Tewell the crofle ſtafle, 
I inoute's ro ſhew roy you arty by cs .that be will ſerue you to neceſlary purpoſe. V Vhere- | 
| tro Gemma Frifius | his booke de radie Aſtrenemice,you ſhal by the croſle taffe 
= thee of any planet you ſhal ſee inthe heauens, whoſe longitude youdefire fro ſome one knowe 
fixed figrre, that is to oy Lore Karewhoſe eandlatitudeis knowen:which had,you thall then re- 
ſort Re Ephemeris or ſome other like tables;and get the latitude of the planer for that day,nowe place the 
yat of your reete ſo many of the bmbeaboue the equin as the latitude ofthe fixed ſtar 
_ to : thereete therefixed, where the Almicantarecounxed from the zenith poinc,6quallro the 
- -diſtancetaken by the daring cut.the parallel counted from the equinoRtiiall, equall tothe planets 
| latitude had in the Ephemeriz,and the meridian croſting there with them;followed too the equinoGtiall line 
ſhall ſhewe youtheron the deg.and min.ofthedifferenceof longitude berweene the ftarre and the planer, 
which if hs lanet be Eaſtwardes of the ftarre,you ſhall adde to the ſtares longitude, if V Veſtwardes,tub- 
dud irt,and ſoſhall you hauethe longirude of hs! net defired: remembring this by the way;that if the la- 
titudes both-of the Rare and lanerbs one way,that is to ſay borh North or South, then muſt you af- 
'ter hor mm hnye the Ry wry point at the Limbe fixed as before,takethe ſaid parallel on the ſame de of the 
equinoQiall, as the zenith point is: bur ifche one bee North, the other South, then takerhe ſaid parallcl] an 
the further fide of theEquinoRial. | 
For ex4m &.Y ok 1 =& of EOober 15$2.about 6. of theclocke in the morning, f rookeche diſtice 
-of thefirie eſtarre of the light called humeru dexter or10nis, Oriohes tight thoul- 
'der;by a crofle! Aaffe of of my Fowl for wait of G.F.and tounde the ſamne 3 1: degrees 375. porter and 30, 
. ſecondes,for my ſtaffe was large. The latitude of the ſaid ſtarre of Orion,jis,and ever hath been, and there- 
fore this working isthe more certain, 1 ay oy yovemiproe from the eclipticke; which by mytables of 
fixed ſtarres,you may finde:the latitude of Soby Leowitius Ephemeris was then one degree yerye neere North- 
| ar had,l reckon on the Line from the equinoRtiall-towardes the South pole of ny 7evetl;rhe ſaid 
1 Me grees, bein] gthelatitude of Orion :Thereto I [place the 4enith point of the reere xid'then among the 
b wrrarde the North pole,] reckon one degree beeyig the latitude of Mars,found in the Epbemieris. 
| A Nowethen where the 3 1.3% almicantare counted from he Zenith doth curthe (aide iſt parillel (for 


I leaue out the ſecondes in ſmall | iaſtruments)theredoe I ſeethe 26+,meridian counted from the Lenbe tg 
'crofle, the ſame was the difference of longitude betweene the ſaid ſtarre of Orion and Mars at that inſtance, 
The longitude of that ſtarre after Stadius is 2 3,degrees in IL,and at that time I ſawe Mars Eaſtwardes of 
'This ſtar. Therefore I adde this difference here found, vz.262.to this longitude ofthe ſaide ftarre being 2 3, 


io 1r,and counting it accordin Aoaty uele of the ſignes, ir falleth-outroo bee rhe 19 ire 15. min. 
'of 95.which I concludeto. be of Marehis] longirude arthat inſtanr.Bur ſonie "wil e ſay to whar 


papoi Brie eres ponks the prior tea eof the} 


TS 


| rt ne Ag3 
, yer oem cannot erre 
ie of age chapter, fo you 
= goeth ne 2 minutes in lachude e- 
ſou hadtaken 607 minutes. Jed 


reatly in he latitude, refs Feng aye renter oe 
e yourdiſtaunce truely,as for the purpoſe you'ſhall Ende th, 
uery day,ſo that where before youtooke one d our 1 ders 


the latitude of F ewodayes we ner no ſe 
in the longitude. Though this e places of che planar ms med- | 

= not with the Moone: for hertickle f arr hdr yk pil row ad her vntowarde p; 'g 

diſtance,will di nt han gs it pleaſe God to lend meelife,and that this wran Jyuanbr7o 
nc leafi wherein fixe or ſeuen ad aug; ap xr like a tenniſe ball toſt yp and downe, Iwyllin 
our ace © ngitude of the places,ſo ſufficiently proui IT for eu nd ge. citie or  Mone,thathe 
ue nog ro Jeciue yon; You ſhall be fully inſtruQed'to meere her at every turne, yea e- 

uen toleadeherin a , asthey (pee chat a e Then ſhall her defuſe motion in her bufie 
with her euerdaring (which retalled the moſt, and incuwbred the beſt learned, y 


and deceyued ſome of them, as y ſhall there manifeſt)be ſo hook and} layflie ed by my ſimple Rap 
Arie, that all ſortes ſhall "4 re the facilitie Enoch) And therefore let all C wographers, gn, 
Shipmaſters, Trauailers,and fuch like,dap their bandes forioy of this tevell, 


Chapter g. 
How at all times you may beholde on the Mates of your lewel the whole circinns- 
ference of the eclptikg accoraiug to_ his citnation abone the horizon, 
which bringeth with it pleaſant vſes as followeth, 


- 


Fieſ lacethe deg.of the Sunne in the Zodiacke,to the houre propoſed reckoned on the 5»b,& there pre- 
Gagythalyou the aſc, onthe Eaſt part of your horrizs by the 3.book 42.ha-& his amplitude by he 


The Muthematicall Jewel. 4. Bogks. '& 
Kit part of tny addition to the 20.Chap! of the tka rh: Jebtet of ali3andh br tii>he ab 31 du 
qa 1 alſo by the 3.Booke 36. Chipr.and His rr _ gihedep 5 hy addition ro the 4.Booke 29. 
the:e preſent all theſe arehad at one in peion, by 2PPIYE e chedegre of the ſunne to the houre propoſed 
Thento proceed, nnmber the meridian altitude dt ry Of caaions on the Limbe,from.the pole ar- 
tickerowards the one hand; if the aſcendenr be a riorth " — if he bea ſouth f igne:to the end 
of this numeration place the Fonitor, which done, reckon on the Finnor from the cenitre outwards, the aſcen - 
denrs amp litude and that alwayes lefrwards or towards Media »2,ahd math what meridian of the Mater doth 
cut on he Fintter the (aid degree of amplirbde;the portion of the mie why oP from the Finiter to the pole, 
enteth the arch of theclipricke 5.24 the aſcendent ro midheauen ,& the meridian of like diſtance fr 
the axtree line 6n-the other ſide & Which alſo curreth the like amplicude oh the Finiror his portion berweene the 
| pole and-rhe Fizirerr ar groan 1 the arch of thecliprike from nudheauen vnto the deſcendenr, 

Example. Our mo only and vertuous young Prince and king, Edward the fixt was borne 15 47. the 
.11.0f Qeker the 1 3.houre 5/ win.the ſunne then beiog in 2:28 ep; ,wherefore I would ſeethe conftitu- 
tion of th _— tothe horizon on my leve/that thereby | might ſet the figure of his narivitie,as 1 wil hew 
inthe 1 3-and 14. Chapt .tollowing. Firſt therefore iferthe deg. of the ſunne vz. +; 28.vnto the 13. houre 


51.min. which is one ofthe clocke after midnight; and 12. +> coo paſt, whereI ſee in our horizon being 
5 1.x the aſcendent np 5.Jdeg.almoſt,w hoſe awplirude is 16 .deg.=,and likewiſe the degree of culmination & 


26: 'Jeg .whole nieridian altitude is 5 7.7 deg. Tlieſe had, I reckon the ſaide meridian altitude yz.5 7.x deg. 


on the Linibe from the pole articke rightwards, thatis towards noone, becauſe theaſtendent is a north gone, 
thereto I ſet the Finzror , whereon from the centre northwards or leftwards, Ireckon the aſcendents ampli. 


tude vz.16.5 deg.and theredol findeto cut the Fizirer,the 1 4.meridian counted from theaxtree line, where- 


byI conclude that the arch of this 14-meridian berween the pole and the Finireris now thearchof thecliptick 
im Ih nou and! the cendent ib thor ths or box now - = 26. on 41 _ thenſe from the 

; __— e egree as they follow in order on e,which by of the parallels 
— y do,and you ſhall finde that the laſt number at the Finitor Fil end inthe 5. deg s . of np which Is 
the pred rand rage the arch of the 14.meridian on the ocherfide of the axtres line berween the pole & the 
| ighere the Las of thecliprick between ng way; and the deſcendet,cutting on the Finiterlike deg. of 
amplitude, and heing accom Xa from thepo > Yo th is from 26. of & backwards,contrarie to otheſ ucleof 
the Bemes, Iit rid nds in 5.of X,which is hed: eſcenderic, This 14.meridian or any _ muſt for diſtinQions 


fake hereafter call thedlivticke circle, | 
| Chapter \ (- 8 


By the £ clticks circle conſletmted 4 uw the laſt Chapt. bow to _w_ NY altitude and a_ 
" f the ſunne or any point of theclipticke, and thereby alſo of the ther 
planets ſo rbey bane no latitude. 


vHecliptick circle beiog ſcicuate as inthe.laſt Chip. to the Fizitorfor any inſtant propoſed,reckon there- - 

| onthe geg. of lou of longiryde of the ſunne or any other planet,not hauing latitude'either from the midhea- 

-Uenifhe or from iy hocng 9s ent,if on the weſt, becauſe ſo may you reckon accor- 

ding to the ſequiele "fk end nes , then from the aſtendene vewards, or from eauen towards the 

deſcendent: where _ odlpgligheethon: on this ediprick circle, the afimuth = almicantare croſzing 
GIN your defire. 


c p< | 
| the conſtitution thecliprirks bis No us 
2 prion ran the nt bewre fn ant w__ 


rbechpricks and the horizon. , NS 
ſtendint you reckon on thecliptick& circle ynto 90.d thre] N AY 
[nag rather — therezis tlie altitude. $0.08: is your wing ,& the | 


Chapter _... FER 
How By the ſame conſtitution of theelipricke to ſee al the cirdlerof poſiien 
| Indy onthe Tewel, andwhurdegreeof he odck 
«in _ "_ 


Chapter 4 

"Hb by the ſame conflitution of 1 has y ae circletoſet a FO 

©  verie ſenfible and apparanth.. | 

F! Or this —_ you ſh "= ur fouredomiifying poſition circlesdiftinguiſhed on PY Reeioas in my , 
pt- 


addition to the3, Booke 49, . is hewed;and You ſhall inde thoſe 4. with the zenith line in ts 
con, 


PY The Hehe aticat fewel. 4. Books » 
tan ———_ bythe nd evoke "I rag +chouts 
| Chaprer I4- 
——_—_——_— 
NRTLY altogether en your Tewel. | 3 


eximuthes and meridians ſhould etheiroffices, fo tharebe 


Ee IST 


14-azimuth ſhould repreſent the circle of the 9. Chapterzand meridians ſhould repre- 

ſentthe circles of pofirion by placing the zenith nog olrmin ly antes rapgrrm ores 
cutthe1 uthin 

EG Pee leſt Chr pe ponder there with them, gh Lombe, 


manner of the laſt Chape. Is | 
. prickes or notes 0n thre-Limbe of the Revr eucrie of them, and ſo are your 1 2:houſes had without as | 


Sg + apr Reeteis alwayes one, yea andthe 
che Ad. bee for and deided ad nongien 
for thi iſtant pro therero ſer the zenirh tof the Reers 


_ —_— ket.  —— 


_ How mroatad of the Nonageſsimusgradus, more read(y thes 
| -ewtheu.Chapter ct | 
TH hence and: rileinrs the aſcendent and hisam e, and alothedegree of culmination. | 
; his 61] ploy agen obagr en icke circle, zi theg. ter is expteſ= 
ſed aboue the Fini and then warke what almicantare d Phat onely touch arte, 
fn SES 5, epdthen marks whe cen FE 
* TI havegiuen ads tos laſt paſt being indeede-ſome of them very ſes one ve- 
rieloth reoerouble my booke 


long,as' 
TEE matter, forintruth x wp ade is brdundero Wok 


rhich when all is ddne, not ſo lively, yet more 
———_— TT Rr arte 


- 16. 


= 


TongenderdF vg. 6 in chis EY _ | 


- kong ; booke, and 


the Finiter, fur on this ladirion 


bechpck th .& there is your ./evelin a 
w,wherfore Ethink it moſt 


oreſenteth the Maier, acidche parallels _——_ akyicanr..& 
theclipticke, his point atthe Linbethe meer and atthecen | 
ple RIs (OE ERIE ars IGne oY eng cndeot the wo zodiacke. The Lav the codeof 
—_— e Nonageſiimus gradus , W m OT. of thedlipri ealwa ES 

tio rendilabrocattoI the level is the Ae denteg oe or nor the Ealt asit Ihe the 9. 9. hes 

all ather vſcs of the /ewe! moſt commonly \ Sor hire the el and wel pe rs are diſtant from the centre as - 

aa hoy} ple of eaſtenderg ardelendene commeth toand iſe the mirjdian as much diſtane 
the Linke, ſo thar in briefe the level here pepreſenteth ten. "equate the meridian voto that a= 

zimurh, which cutteth the N $5-rgurc pure itis —_— great circlesin the ſphere are concen- 


tricke rotheſp and deviderh other in Dy bedrawneor comer a6] hong of 
-ten ſaid, and jp definitions &.theoremes before m floral eriang CR beat Popre rene” 


fore when as the Nonageſcimus gradvs is pointed in Jo the Lancs, prar ain yaa tg wayes 
deg. diſtant equally on ech fide from ze, muſk needes beirithecearre, which of —_— 4 
of croſsing of the Finiter with theclipricke Ti of them great _ and twiſe go. being a ied 


de. Bur althoughtbartheclipticke doalwayes: the hoviconn. ual parts, yet he doth-it contimnallie = 
on places by realonghathes licth, hyas to theyuinodtiall,, having for that canſons yaljoremila 


Wy 
. 


91 


Chapter u+ 


of the heauens hauiog lar. 
inthe 1 1.Chapr. after another 


el by tbe becauſethit aſcendent is of a norch ſig 
and the amplitude thereof by the 3.booke 20.Chapr;165deg.[reckono 
teth the Finiror,the ſame 165 deg.and thatfrom the. centre rightwards towards.noone, and there Iconclude 


farre propoled, 
the zodi- 


Ffromtheceatre or Nonageſiimus £1 
there being,reckon his larir.by 
quinoetia) 
one's 33 glori aalenes Ver being the 
| ; ſocio enus t 

Cards: the ſhane thaatho 
.of the clocke in the morning. Nowe 


che centre leftwards , becauſe mis a ſouth ligne, and there is my eaſt point, and the 3 3£houreline cutting 

therezis my Eaft azimurh. Well chen becauſe in ſucceſsion of the fignes after 5\, followeth np = &c.there- 

fore (\ beingin the $0. know that Venus was then alſo in theaſt quarter, thatis to ſay eaſtwards of 
c 


the 90.deg.For which cauſe I recks on the Finirer from the Lib inwards,that is to ſay from the g0.deg. being 
$1.29 x vntilI come ynto >:,5.deg.27.min.&it endeth in the 37.deg almoſt of the Finirer counted from the 
Linb,8 on the azimuththere ſtanding Ireckon.thelat. of Þ v2.5.wherel ſee to cutthe 315 parallel, whereby 
I concludethat Q was then ſo high,wheras if you had'notreſpeRed thelat. bur performed it by the long. after 
the 2.booke 54. Chap, Chapis to ſay, to baue taken the parallel cutting the Fiairerir ſelfein the 37.deg.from 
the Lneyou Bouldhansounde 9 36, degree keighyhichis ao nal errorifany man yould thinks ro 
: "mT | ” ov 


_ * ThecMutbematicall level. 4+ Burks. 
knawthe houre not reſpeingthe latitude. But nowe $0/knopy in what agimuth lhe was then jn;, from tny 
altatienn found a befor hich ache 525 hourling eforard fie comer, andere Tmumber right 
addy toiwardi noont var Tcomme to the hoitreline curtinggthe place or Iariewdeof Þ with the faid'$1 7 Ha 
zalleland}my reckoning commeth to 794. the —— Reg Yong. wasthat inſtanc. And thus 


=1a5y0u door any fixed ſtarr or other plane, 
"Cvipeer TY OE CE PITT 4. | 


How wh the — of theclipticks as in the 16. Chapter to get the _—y 
latitude of any ftarre or planet, that ifto be ſcene inthe __ wh 
. ao eek ooh aſcenfion aul ieclinareos:. © TOI 


* v4 x ©, 


- mma Friſius asuppeartth in my 3,Booke x9 . Cha cpthermrh co guage toj cr Lavgands andHatitudeof any 
Ge or comer out of qe > prints as this Chapter th purport, after another manner then heereſhal- 
be ſhevwed, butin my not Re: yet with farre more Froudle wayes do well to 
en TiN ITS og ry nes 
( e you : C ure 

if it may be: bas three m oper als ar gout mb that verie exaclie 


hid: dons - ad, ſet the Finirorto the conſtitution of the iT .Chapte BEN SE el 
Shditons vt tour 16.0r 17, Chapter, feek# out the re Pk repreſ tif the” 'azimuth'zs there aſſo 
Mewed , Whereon reckon. fo wany degrees from rhequinoGtall line as x arres alin 
comme to: 240d the azimuth and almicantarecutcingrhere, ſheweahthe longitude.and] latitude d fire 
ringthemas inthe 16.and 17.Chap.is ſhewed, IT 
Example, OfLiathe laſt Cher: Admirte1 had taken her arimuth 79Land her altitude 312attennec of 


the clocke i in the morning the ſeconde. of Januarie 15 79. I being nowe in. Gloſter fire in the Cluiſt- 

maſſe time with the good and my Sea each Syr lobp Hungerforde , who departed orlde the 

22:200h, Anno an Tens 'or two before, and theremithal owed ri- 
there were no cloud! 


to be (ſcene in the AR 3 yer by reafonof 
thi _ inieone urs that did hang in the. lower r region 9 the aire that much brake the force vFihe ſanne 
ng. the ſing, the moone ,-and Venus .vh 


n_yas betweene the © and (; Hl three of 
of ter > wn inthe afternoooet e ſawe days © of. Fi ' ſorawhat before, arid [6 all the day af= 


Ter, gt I'thewed there to diuerſe of my friends and Kinſmen ere bh werethere as | was , to paſſethetime 
with thatayorſhipfull knighe, whoſe ho -was.moſt bouttifull. Wherefore admitte the tenth of 
October 15.40. were ſome ſuch like day, it you will gravps noabſurditic , and that then I had takenthe alti- 
tude of 2.317 _ deg. and herazimuch 79; at 10. ofthe clocks ro fight Eaſtwards of the Nonageſtimus 
I greduand woulde thereby knowe her longirude and latitude, which to doe, Ilaythedegree of © vidclicer 
= * 27,degrees $, minutes yato, 10.0f the clocke inthe Limby, where finde the aſcendentm 2954bis ampli- 
eude 3 37.8he Nonggefimm grad $\, 297, his altitude 46. by which TTer the Finizorto the conſtitution of the 16. 
Chapter in all reſpe&es as is done in the laſt Chapter ;then by 'retkoning the amplitude ofthe aſcendentvi- 
delicer 33F onthe 'EquinoRiall line leftwards from the cen rre, becauſe Be aſcendent was a ſouth figne: there 
I findethe point, from which cowards the ſouth I reckon among the hourelines, the azimuth of Q videli- 
cet 75> which — out. in the 46, meridian counted from the Lemb?, in which 46. houreling, I reckon 
from the E ialllinethe altitude of 9 vid. 39+ which if your almicantares chance to be turned towards 
the North pole, yon ſhall perceiue not to reach th icke or Finiter: and therefore turne about the Reere that 
thealmicantares may ſtande downewards towards the ſouth pole, and then doth the ſaid 317 deg.ofthe 46 
meridian cutte the 5 .almicant which theweththat 3 was then 5. degrees in latirude, and. h $omnth the 


37: 7. azimizrh: which followed tp Finiter, ſhewing her longitude if you account from the Limbe or 
ther, that is to ſay, becauſe Q. T wee jane : therefore theredieſt way is according to ve 


ofthe fignes<onntir fromtheend of the Finicer atthe Linbe being A. 29 zothence numbring downe towardes 
xhe aſcendentar the centre vnto the ſaid 37.azimuth,it will fall ourto bethe 5 < of >, the longitude of Ve- 


as. 'Andthus may youdoe with any fixed ſtarre or other ct CETTIER whole | allexls mas | 
keth many Gberatons ln tins belualte. | o_ . you 
Chapter 19. 


The Gall ond andazimmth of the ſunne,or any planetor ſtare ginen, 
how by the _— of the NY ergo get Wed 


chaunced a great ſnow a 


ther exatt longitude. 
Ho ſunne never gper hath latiens + andtherefore ell ſoon patch mk ab big, Geltndeoty of any other 
lanet or um tables ,as | 
T peencchars of be planet or farre exactly byſ ſome SIN F- third booke $7 .35.Chap. 


following , and the houre and minu 
16,Chapter with his almicantares to 


ninarearth ame ur ey Rome which ſer the Finiror in 


or 
dhe he of North pole, if the latitude of pa. 7 


The Mathematicall Tewell. 4:.Bovks. - " 7% 


or ſtarre be North orto the South pole,if South, then by the 16.07. r 7; finde outthe houre line; reprefentings 
che azimuth ſo taken,and mark wherethe ſame houre line cutteth the almicantare repreſenting the planet of 
ſtarres latitude,and there ſhal you ſee the azimuth crosfing, pointing on the Fmniror the deg.of the longitude 
ſoughe for, it you reckon the ſame from the ccntre or deſcendent\the planet or tarrebeing on the V Veſt 
quarter,or from the Limbeor nouageſ;grad, if on the Eaſt as in thefixteene.and 17. chapter, is ſhewed: asin my 
tormer example of Yen,admit thar the ſaid 10.0t Ofober 15 80. Ifound by the Ephemeris her latitude 5 . 
deg.Sourhwards,and that the ſame day ar 10.a clocke I rook her azimuth 795,deg.from the Eaſt by alarge 
inſtrumer, then by the 16.chap.I ſer my Tevellto the conſtitution of the 2%." >a withthe altiiſcantares ro= 
wardes the South pole becauſe the latitude was South: which done, according az is ſhewedin the ſame 17. 
chap.I foundthe 46,houre line counted from the Liwbe to repreſent the 33+.a{imuth: and now whereas this 
« 46.hourelinecutreth theg .almicantare,there doe ſeethe 73. azimuth reckoned from the Limke, rocrofle, 
whoſe degree retkoned on the Finiror from the Limbe or 90.degree,bicauſe that Vewus was on the Eaſt quarter, 
 falleth our to be the 5.deg.5.of 2, which I conclude to be the longitude of Y at that inftaurit. Hereby maye 
any man reQify the places 'of the fyxed ſtarres very cafily, becauſe their latirudes neuer alter, and their azy- 
muthes are eaſily taken art all times. "I ; HC et 


} 


EV In Chapter 20, TOAD BRITONS 
How to get the true and exath azimuth of any planet comet,or flarre 
: Unknowne. 


. Y Ou ſhall atone inſtaunt take the altitude as well of the groner or comet, whoſe a{imuth you ſeele,zs al- 
Y ſo of ſome one knowneftarre, not farrediſtauntfrom him,which noted, . you ſhall by helpe of your 
'-* Tevell,or els of the croſle ſtaffe, rake the diſtaunce between this knowne ſtarre and the ſame finetrwhie 

che noted, alſo you ſhal then reckon on the Li=be of your lewellfrom the Orme towardes the pole, 
the hy 7 Cr ap taken,whereto ſct the Zenith point of the Reeretyxed, and among the parallelles 
counted from the EquinoQiall towardes the ſame polezcount the leſſer altirude : then among the almican- 
rares counted from the Zenith poynt,reckonthe ſaide diſtaunce taken : now where this almicantare aid the 
- faideparalleldocrofle,the meridian of the Mater cuttingthere,counted from the Limbe, ſheweth the horifon— 
tall diſtance berweene the ſayde knowneftarres azimuth,and the azimuth wherein the ſaid comer or planet 
was at the es, | 3) thealritudes, which azimuthal diſtance or difference, you may'adde or ſubtra& too or 
from the ſtarres faide azimuth according to the coafk, which you ſhall ſee one of them to Kande from other: 
n the _—_ I rruſt you can not be to ſeeke of the ſtarres azimuth, except you forgette the third booke 27. 
and 33.chap. OE Tn ROY "* 
p 4 14. differeth Ittle from the 8.chap.and therefore neederh no example,for here by the two al- 
ricudes and diſtaunce you get the difference of the az_imurhes as there by the ewo latitudes and diſtance you, 
got the difference of longitudes.Bur here alſo in the moone her parallaxis will make you mifle cerraine min. 
which in my booke. of longirudes,l wil teach you to remedy, * EARL 


TS | Chapter 2 I. . 


- 


- - The moons ſhining on ary ſun diall to hnowin the nicht, what it isa clocks as 
ſpeedily by belpe of the Jewell. $4648 
eArke what houre and partthe finYe of the oone giueth in the diall,then goe to an ordinary Al- 


I VR manacke,& looke in what figne and deg.the moon then is,lay the ſame deg.of the Zodiack by hel 


k 


| ( e of the diall guvie ho 

weth you the houre 8rithefong park aver. frhar 
er troubleſome workin BET: doke 27.chap. 1s 
' (Re way hoy bg rſt ro reify the mooneyplace by addin orfubdidling gas: 
houre,that you imagine the cime propoſed to be diſtant from noone, as Fhiue often wart 


; 7 
F Li 


- 


required. But by the way you muſt not forget 


deg.for 
=. 4 "up 


and thence remoning the Labeltto the 'd "I nghrys whe 
very eafily without taking the moonesalitude,or ot] 


[ i } bc. 4 


P , 
* 4s *. *, . , # 
' - »\1 - « + \ ” 
- T - o 


WES 4A TROP NL PO 498 WL NO 8 ro oE 2 WEL If : wh TITEL FRESTEE 33.4 Wd = 3.9. Os" COACH for ctf:; | bh 
Ton OY I IAEA. Chap 22. TO OR SOOT Dn © BUM RT BENIN. 
eA ſpeedy way to know what ie re a clecks by Parrecwitboui taking... 


their altitude. , 


I 


MAT GH you go forth any night,firſt behold the North pole,& therby dire&ly back oppoſite rtoges 
"Y . F. thaleaſily fynd the ſouth: then mark whether you ſee any notable ſtarre there placed at that inſtar: 
© ©- * if anyſuch ſo chaunce,and that the ſame ſtarre be on your Keete,laye his apex on the noone lyne of 
{our en nrercs Meridies,and placing then the Label on the deg.of the ſunne,ir ſheweth in the Limbe the 
oure -# | 
 Thelike may you doe with any ſtarre,you ſhall chaunceto ſee on the North part of the meridjan by lay- 
Ing his-apex onthe noone line towards Aedianex. | 
Alſo you may with a little exerciſe iudge by ſight yery neere how many houres anye ſtarrethat you ſee in 
the skie lacketh of,oris paſt the South, if the ſcantlet be nor ouer great,whereby laying his apex by helpe of 
the Labell,to ſo many houres of the Limbe,wanting or paſt the noone line, then locus ſolis offence boraw, Truely 
this Chap. beſides the eaſe and ſpeedethar it hath,giueth a great deale more credit among the valearned, then 
the other way,for they murmure if one be long hunting atter the a thinke the deuiſe of ſmal repu 
Fation® 
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The v-ſe of the three tables comprebended in the 2 fignre of the ſecond books 
F | P | 3 Chap. | 
Thinke it notamidle here the vſe of the aide 3.tables to fyr the fancy of ſome wen which may des 
Ee ee ee are coondlarth 6. ſpaces, competing 
in another;of which 6,ſpaces,in thethree yttermoſt ate contained 2. ſeueral rables:the firſt ſeruing ro ger 


the dominical letrer,the 2.the prime TT nnrane inthe 3.innermot of the ſame 6.ſpaces is one- 


ly conrtined the third table ſeruing to ger day for eucr, | 

| By the firſt table to yer the Dominical letter for ener. 

QEckethe yeerepropoſedin his vetermoſt (j direQly vnder irin therkird ſpace, you hane there the 
Dominicall letter TR Ne ar Oe middle ſpace your defire : and when this 
table is worne out, you may his date againe where you left,that is to ſay,vhere 15 82. is, there ſer 

v610,at 1583,ſer161n& fo be continued voto the worlds end. 

By the 2:table to get the Prime and Epatt for ener. 

Ecke the yeere propoſedinthe ſecond direftly ynderitin the ſecond ſpaceisthe prime,anidin the 

3 Jacen _ NAA wearable to that yeere, this table you may alſo beginne againe like the former & (6 

continue kim ior euer, 


| £ By the third table to finde Eaſter day for ener. 


4 
ws « 


-Irſt learne the Dominicll letter of your yeere propoſed by he firſt rable:and the ſecotdthe pritne of 
leekethe ime number,in the vttermoſt the 3.table, and in the 
. middlemoſt ſpaceſceke the ſayde letter next yntothe prime rightwards fromit in oumbring, 


and therein the 3. ſpace you ſhall inde direRly ynder thar letter;whar day Eaſter day ſhall fal on thar yeere. 


| PEPE E Example of all three tables. _, 
His yeere 154 Thrould ktow the Dominicll le Prime,EpaR,and Eafter day,t ſeek the ſays 


| the firſt table vnderir IfyndeE the Dominicall letter, becauſe ir is Leape yeere: 
thenio the 2.table I ſeekethe yeere 15 34;there I fibdeynderit the Primeto be 8,the Epa®t 24.Laſtly, 
in the vtrer row of the 3.tableI ſeekethe prime of this yeere gn poporned hy ue the middle rowe 
is che lerter Foe; awd 1,1 1 gdh, x my Dominicallletter E, vnderit inthe incr- 
ell dine The > - pms orde Aprill weat laſt before in the ſame ſpace, I concluile the 20, of 
Aprillto Eaſter Je s | 


|} yeere,videl.15 34 


FF FOR: in : 
ter dey ini yp date nie progaees, cd 
iſes,a0 nd 6.bookes,and alſo in other 


teal % 
therefore 


them as more fit for my booke of longiru 
ureto tranſlate and alter che whele worke, this 
ofthe 1 2.bookes, neither ſhould ſowe part of the 


y . 
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] hefifch book of the Mathe- 


maticall —_ , newly inuented,compiled and {et forth 
by lohn Blagraue of Reading, Gentleman : teaching moſt 
plainely to performe on the Iewell the wholeaxr of ſphericall triangles, without a- 
any whit of that great toyle by ſynes ſupplementes, tables,proportions,Arithme- 
ticall calculations and ſuch like: by which Prolomens, Regimontan.Copernicus, and 
all other Authors before me,haue wrought-themyhere pefourmed by . 
ocular inſpe&ionwith ſurpaſcing facility, and thaye bee called 

the key of the knowledge of the ſphere, inthatitynlocketh  - 
PE  alliphericalqueſtions whatſocuer: and isxfinguler © 
4 1ntroductionyntothe'Sinicall woorking, ” © © 


| Chapter %* EDI NEW | 
Of the Expoſition of a Sinicall quadrant and althinges thereto appertay+ . | 


ming, 


IF. ' Quadrantisin briefethe rter of a circle, enduded with iis ſemidi "7 


rers,as you ſee here this —_ A B C: The arch'thereof v2. B'C; I call 

the Limbe which is deuided as the order is, into go.degr. The ſemidjamerer 

ereed,yz. B A is the fide of the quadranr,tlie other ſemidiameter,vz. A C 

15 the groundline or baſe'of the quadrant, fromwhich rhe Limbe beginneth 

to be numbred,yz.from CrowardsB.-.. + eo 

f Anarchin Late Areu,is any porcion-of the circumference or ryngeof a 
circle,as here,B O, O P,PD,B Coe. ot 0s 

A Chorde in Latine Chords, is as it were the diameter to the archie, or 

the ſtring to the bow, as herethe ftreight line -B' G ÞP, isthechordeofthe 

3? archB O P,and the line D'CofthearcheD ©, oo © 


| a The Complementof an archin Latine Compleriention arcur;ig that portion 
i of a circle which any arch lacketh of a quadratit or g6.degtees,as the com- 
plement of the archB D is the arch D.C, and the complemer-/ + © + bo He fn 
of D C, is B D.So that alwayesthe arche and his | WY un et rr nee ents v 


makea quadrant. . a ow 
A Synein Latine Sinw,is a ſtreigh | table ey='. 
therin length or power.ynto the Wlkmorer of acircle; andrto be: 
The Syne totall in Latine Sinw retus, is the ſide er baſe ofthe '- 
cuadrant;as A.B, or A C, deuidedintaan 100: tquall parts at © ©: 
the leaſt, butrather into a 1000, 10000.0r x00000, patts-for © 2 
the I ts A FE ET 20, ge wg d 5 vi L 
-- ArightSyne'n Latine Sinus refFw,is anye- perpendicular fal- 
ling fromthe arch or Lizibe of the quadrant on. his baſe, avhere * 
 youſeeD Fis theright Syne of thearchD ©, and-O M'of O 
_ C, and is denominated of thoſe patts of the Syne total, whi- þ 
. chehecontaynethor more briefly aright Syne 1shalfethecord 
of any arch doubled,as theTighr Syne of B O is thelineB G. 
A backe Syne in Latine Sinuwverſus, 200) FERTINE fal- : 
.. ling from thearch or Line of he gnartage on is ſide,as you 7p ”m_ 
- ſee D E, whichis called che backefine of thearch'Þ*C. Bythi, O20 | "EN 
you may ſee and learne if you markeir,that the backe Syne ofany arch,is the right Syne of the ime arches 
cowplemepr, for D E is the backe$yne of the arch D C, but ir is the right SyneofB D, VVhereforein 
briefe, a backe Syneis halfe the.chardeof the arches complement daubled. | 
The Supplement of a Syne is that which any Synelacketh of the 


the ſupplement of the right Syne F D, or A Eqwhichis equall ynto it: likewiſe F C is the ſupplement of the 
backe SyneE D,for E | PIAE. Cake the Syne rol. Ong» EO x6. 
| Noretharfoln&Xuthors make but threediſtinQions of Synes;auThiatie here dong, vz.corw reffiu & verſu,O 


ther ſome as namely Apian and Munſter make folire,vz.Sinu rorus,then Sinu refus primus, which bere I call the 

right Syne,and Sms rectus ſecundus, which I call the backe Syne, and then Sinw verſus ro- bethat which I call the 

Supplement of the backe Syne,videl.F Lo. as thearrow to the bow : but truely I like not thereof, and 

therefore I haue thought good to call both F C and E B Supplementes as before,for if ſo bethat F C be Sinxe 

_ berſu,then may E B beas wel Sinuverſus ſe +I be nersb not great for the names, ſo you yaderſtand the 
Pond NO OEEL Dn We _ ky: 
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drantes fide or Syne totall, as B E is © 
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| tgures eryangles all 
a —_ al archex howſocuer they be drawne,areto be taken for 
is to lay of circles of onefelfelame quantity 


Chapter 2 
Of certayne definitions needfallto the vnderflanding of thet 


woorke 


VV Hnathuren ebb oe hys axetree aid poles, is thewed inthe 1,booke 3.chap. - 
1 Great circles ofthe ſpheate or of any ſpheri 


ſpheares diameter Tonceatricke to the 
uall and lyke partes 
cher cred pd 
cgicles AE 
ſelte. 


thoſe whoſe diameters are equall to 


bod ers 4 
elpear andthe boy ppm Lance 

ord uche are theEquino@Riall, the icke, a an 
on the ſpheare, equall co [6.6 of them. As for exatnple,in the TP B, CD, alli the 
B, DE C,FEG, and A L, BM, areequall, E beyng centre rothemru all, and to the ſpheare ir 


Though the ſpheare hath properly bur one axetreeand two poles in reſpeRtof his dayly motion: yet muſt 
es bond.» oy circle of the ſpeare wharſoeuer, wy peculiar axetree and poles, 
Do motion on them ed: the axerree of a circle iz a di- 
metientor diametre of the ſpheare,drawen iculer to the flatof the 
rw ae h hys centre, as the line A E B,is the axetree of the 
circle D E C:and (o of the reſt.But this kinde of axetree line ſeldom com- 
meth in queſtion only his extreames, which are called the poles of the ſame 
circle, are in this treaniſe alrogether vſed and are thus defyned. 

2 1.Regio,lib,4.cap.z. The poles of euery greatcirdeare 2.oppolite 
echeof them diſtaunr from euery part of ki nce, nienety 
greexor a quarter of a circle, as the pointes A and B arethe 
crdeDE C,and are diſtant go. deg. from euery of the poynts 
M C, of the fame cn LOOT D and C arethepoles ofthe 
circle A E B,and the poles ofthe circle A B CD, doe lye both couched in 
the point or centre E, which of neceſaitie is go.degr. ditaunt from euery 
ofthe circle A B CD ; briefly the of any arcle is the poyntof the 

n whence as a centre,the ſame circle is deſcribed. , 


o.Reg) .r. A perpendicular pottion of a great circlepaiſing by the 
ofthe gr cole "pak CEE and eenillpoleby or rhipalythe 


ez of the great circle whereon it 


circle DE C, becauſeifir © 
? arches vn- 
ro-DE C,berau all yſue from the poleofD E C,vz.8, and ſo-.areE D AE3 and 
nd Lorne the le 4.3, Goh bt Amore potunre tea 
r | an ; b : \ 
WG fora} 1 ie wy goudey fo the og ain the pdeare A 8G, the 3.9 


hes A 3,8 A D,do include ical angle ed by 
C,which arch 8 Cizineu - from A. So thatifthe arch3 C, 
containe 5 o.degr, then is the angle B A D ſo much : likewiſethearches B 
D,and 8 C, doe includean angle, whoſe denominationis E F. Butto 
delihe it more cot} AGRI aqinls 06 ao ponteined deperoen 
two great citcles,and denominated by Le. ! quarks by {wry ang 
— the ue oor cog is NT DOTTn o. 
4A angleis a included by threearches 
. AZ8D {pt oe revs the three arches 
A8, Mel, ng eABD,and 8CD,andD AF, are ſpherical \ 
trianglez,and ſoofth 
6 A rightangled ſphericall triangle is, that hath one right angle, or 
© han yangle,tvhoſe angles 3 and C,are both 


The Mutbematicall lewell.. 3Bokg; 
Chap. 3. 


Of cereaine Theoremerneedefults be premiſed for the better vnderſ anding of 
this my preſent works of Spherical trian- 
| 2g les, 


16. Reg.libe A Ll great circles of the ſphere, howſoeuer they be drawne,deuide eche other in halfe which 
3.c4p.19s is thus » Anytwo great circles being drawne on af howeſoeuer ſhall both bee 
concentricke to the ſphere by the firſt definition , and therefore of neceſsitye concentricke 
oneto another; (that is to ſay)made both ypon one centre, even the centre of the ſphere : whereforetbey 
maſt needes crofle one another on the extreames of a diamerre of the ſphere. Now fince by the 9. Geome= 
rrical definition of thy fycit booke,a diameter cutteth alwaies any cyrcle in halfe, therefore of neceſsity anye 

two circles croſsing on another on the extreames of a lyne being diameter to them both, muſt needes d 
eche other in halfe.ſincerhe ſame diameter deuideth them both in halfe.So is it with al the great circles of a- 
ny ſpheare, fora line drawne betweene both crofling of anye twoo circles,cutteth alwaies the centre of the 
Sphere,and is diameterto them both moſt manifeſtly as in this ſphere, A L BC. the great circles A CB, & 
AG B, deuide eche otherin halfe on the diameter .4 | 
B. Marke this Theoreme vvell, for hee often commeth 
in queſtion, | 

2 Iftwo eyrcles orarches of great circles 
croſle eche \the two poyntes of theyr circumfe- 
reaces furtheſt diſtaunr,ſhall bee in eche circle at nien= 
ried from the croſsing, this is manifeſt by the 

fourth diff. as in this ſphere A L, B C,, the rwoo arches 
A D,and-A H,croſsing in A,l ſay that they fhal be far- 
theſt inſunder in N and G,borh whichare go.deg.di- 
ſtant from A by the ſaid 4.diff. 

3 Je.Regs.lib.z.cap.r7.,r4,20, If 2. great circles croſ= 
fing one another,doe cut ech others poles, they make 
at cchecroſzing 4.right angles, Thisis moſt manifeſt | 
by aut 3 —_ they then muſt needs ſtand perpendiculer one to another: .4 E B,and CE L,doe ſode- 
uidethemſelues, 

' 4 Anyrtwo great circles of the ſphere, howſoeuer they croſſe, make at ech «<p of croſiing foure angles 
equall ynto foure right angles,the reaſon is this:looke what the one angle lacketh of a right angle, the 0= 
ther hath it even I —_— lynes croſiing eche other by the firſt booke 15. . Of Euclide, as at the 
two pointes of croſſing A B of the two great cittles K A,B M,and C A,L B: atthe one, videl. A, the an 


CAG,G AL, CAK,and KK A L,arcequallro foure right angles,for az CAG,and KAL, are echele 
how right age Ch Land LEE much, as one of the other wane; likewiſe is itof 
at crovling 8, 


2 4.angles CBG,GBL,LBM,andMEC 
5s O cuery two great circles crolking ech other, the ewo angles at ech croſzing,are equall, as the 
roo gud circles .A C &,and K,4G8, crofiingdt A and E, I ſay that at the croſfsing A,the angle C AZ ise= 
u-l1 to the oppoſiteangle KA L: and CAK, to BAL, The heereof di net from 
the fayde firſt booke propoſ.of Euclide, and any one of the foure angles knowne, take hiaz 
out ofthe ſemicircle, videl. 1 $0.degrees, he leauerh the other knowne. As for example,ifthe angle C4 2,be 
g 0.deg.rakethat out of 180.it leaueth 13 0,deg.the quantity of the angle Þ A LZ,and ſo muchis the angleC 
Y rot Lang nconger MM fgreat cirdesdrawneforth,being perpendicul 
"I, ircles or arches of great $drawne ing | xdiculer to anye one : 
nab og S =_ 9-2 crofle at his poles: this is manifeſt inough me Þ ;- cola um} endo 
not bee perpendiculer. | | in. 
" Two ſemicircles,orequal arches can include no triangle; for then were it repugnant to the defynition 
of atriangle,which muſt haue 3.fides. * | 9 Ns "fs 

8 1.Regiem.lib.z.cap.z7.38. In every os. pau, th fides muſt needes belonger thenthe third, for ifewo 
fides ſhould beequall tothe third, then ioyned togerher,they make an arch equall ro the thirde fide, and then. 
can they nod. include a tryangle by the 7.theoreme:if horrer,then could they neuer reach the third fide, thys 
is demonſtrated in the 1.booke 20.propoſ.of Enclide, | 

9 Coper, 2.trian.ſph, Euery of the lides of a (phericall triaogle, muſt needs be lefle the « Semicicclexfor if you 
admir one fide of a triangle to be a Semicircle,as A L B, then catinor the other two be lefle then ech of them 
a quadranr. becauſe they cannot els reach home,if ſo as A G,andB G,or A C,and BC, youſee that at theyr 
meeting G or C, they become a ſemicircle,as A G B,or A C B, and then by the ſeuehth theoreme can in- 
clude no triangle.If you would imaginethe other two fides then 2.quadrants, then would they meer 
without the ſpheare,and there cari make no ſpherical triangle by the 5 definition. 

10 1h, Regiomont.lv.3.cap.z9, The three ſides of euery ſpherical tryangle muſt needes bee lefle then ewoo 
ſemicircles, thisis ſufficiently proued by the nienth theoreme. For otherwiſethey muſt necdes meete wyth= 
out the ſpheareinan pi. pa forme,or within the ſpheare like the three ſides AL, B C, with C D, and 
A D:which 3.you ſee make notrianguler forme, | 4 | 

11 Joh, Regioment, lib.z,cap,49. Itis demonſtrated inthe 1,book ; 2. of Evclde,that in euery right li- 
ved rryangle, the three angles are alwayes equall vntotwoo right angles; Butin all ſphericall tryangles, 
the thiee angles are alyayes greater then too righte angles, as by the fixte definition partely appea= 


Mow 


$ The Mathematicall Jewell, . x. Book; 
12 Mow many great cirtles ſvener crofſe in onepoin int of the pheare fth 
fn thatgreat circle, ynro whickthergo yntof rate ol ape lappolator leofth of de CAN gre 69] bafound 
ynto w 


great 
L A, ay harem of ther poles york in che clechs int A is pole by the 
SE Them for by the 3. diff. the pote or poles ; of any py needes og 4h in —_— 


dandingparpendicule thereon: and ſeeing bythe 3.and 6;theotreme, all thoſe circ! _ 
ie - leewCE _ E L perpendiculerto them,theref theref bro by the 2.and 3.diff, all their poles mn 424 in Ke 
in 


Theſe definitions and Theoremes premiſed,ſhalbe inough for my purpoſe. 


- Chapter 4, - 
FF of a right avgled ſpherical treangle,two ſides ſhalbe "TEN "TY fo ger the quantit 
of the third fiae,and the other rwo angler. 7 


Right _— phericall as layne,contaynerh ode es :wherefore he is d 
Ai: vepropld th the right an gled 4” y G, whe evo gal Pa and Ly known, Let 
: ai ginen, =. 0.deg.an o ow 
yr Ao che third fide CA, "andof 5 pe. wy Acand C beeyng yet vn- we las "w ith "Ou _ 
owne., 
Number on the EquinoRtial line of your lewell fromthe centre outwards 
the quantity ofthe fide A B geuen, videl,5 0.deg.then on the meridii mee- 
ring there the 50. meridian counted fromthe centre,reckon from 
theE dere readacks pore. ge BC Jn Ee 4. .degrees, - 
cheeds ir doo rule,and note the degrees thereof cut,counted.from the cen- 
tre, by eſaide 40.degree of the ſaid 5 0. meridiati, which you hall finde 
60-,deg.the ſame1s hy quantity of tlic third ſide fought for, 'videl; A C, 
and that which more is,there doe you fee your whole ttiangle on the Lew 
ell,zs plainly az 0n any ſpheate, included by _ three arches, videl. 602, 
of therule,5 9-deg.ofthe E quinoQial om eg.ofthe ſaid 50. meridi», 
an, which ng Trell narkedand yn eee you, then following the B- a = 
Labelltothe Linbe,it cutreth therealſo 477-deg. which wut xy; beethe - p 
quantity of theangle A by th 4.differen beingtharthe fide B Cvideli- 
Er pode Endech tn and thus Line we = of the angles ſoughrfor, the other) you ſhall thus eafily® 


Reckon the fide B C. videlicer o.degrees qn-the EquinoCtial from the centre then on the 40. meridian 
there,reckon the fide A B \Cubrending cheangle wantingyvidel 5 0.deg.thereto lay the Labell, and you ſhal ſce 


; G602-adeg.thereof cur as before : the Labe/curting in the Limbe 62:Jegr,whiche is thequantity of C, the other 
angle ſoughrfor.Hereby you iT perceſiic of your ſelfe,thar i itis no matter with which of therwo fides gy- 
uen,you begin in g p. 
But you will fay whatif the GdeA C:videlicet 607.deg. ſubteriding the right angle Bwith one of his inclu- 
ding fides as the fide B C,be ginen, A B being. vakpowen.Here ——_ begin onthe Labell,and reckon ther- 
.en fromthe centrehe ſuheendin fide AC, videl,602.chen mouingvpand down therule,tilthe ſame 605. 


degree, doetutamong.the parallels the degree ofthe fide B C:geuen, vz.the 40-parallellcounted from 
| EquinoGaall, here y0u hal ads fndero meete yourbe $o.meridiana mt tay ENEEEFSL yan- 
pee . 


| - 
If the two ſides incl theri be reckon the one on the E —— from th the 
Erin ere rmee tb rs 
Miao, ama ho including de be gen, reckon che been ofeas fe ſean Cos wb: 
on < 

m_—— TEES HOP p6-. 1vew =_ TT : and there ſhall 


Gap parallel aunfivearable to: the 
= — ka the gn wy rule aw EE onieofthe _ at the 


meet you the 
Limbs, - | 


Thedeclination f the Fanvt, Ayo ir any: or f rot or Gary hy "Y Equi= 


conntrey row by the 4 


= together withtbe Latitude: 0 
ff | & pry the ob= 


 chapo et the aniplitude, tht. fere 
os Cnr _ the dinr al archef 


o 
#4, 7% S. + 
ne $; 


% 


Here ſhall you partly perceive had aaa 
angles, ad en Mee fefife wo infinite 6ns,therefore iris no marue], that ſo many greate volumes 


haves bin written ofthem. 
I wil take now forexample the great Ratre of the firſt light,called Oculu tawri.the bulles eye: his declyna= 


Kone aſe fo the table offrrerin iy 3,booke;to be "R Jegr, Northyrardes, a” 


The Miuthemativull Rewell:  3:Booke: © gf 
preſent figure is the ſpace, G D or,M whicheis equal to it,the height ofthe North pole dbone the hotizon 
being the ſpace E A,which is 5 1 ,deg; hete at Reading; gy ee hotizo 


theſe two giuen,I wihl ſay,perform all the premiſſes:and | S C2 
thus T goe te worke. The circle H G is the 1552.parallel 'H 


of declination Northwards,in which the ſtarre is fixed, I 
ſay fyxed,notexemwpting his diurnal motion, mentioned 
in the 1,booke an .ex raptu primi mobn[11,vyherefore Q 


< 2.08 . IN 
ot de IN needes cut the point M of thehori- * þ 


{on E F, the ſpace M O being his amplitude of rifing in , 
this countrey, which to fynd, I ſubdutt the declination of F 
theſtarre 152.deg.videl.M V out of go.vid. A V, there Frey" 
_ reſteth his complement of declination 7435.deg-videl.A- 

M.And ſo haue you two ſides of the rightangled ſpberi- 

call triangle A E M,giuen v{.A M Ly andAE 51 >, 

deg. VVherefore by the 4.chap.you tow gette the thirde 

fide, E N,63 deg. the complement whereof, vz,.M O, B 
being 262.deg.is the amplitude ſought for, That A E M _ | | 
is a right angled triangleis manifeſt, for thatthe arch A E ſtandeth t'  eqwary on the horizon E M F,by 
thethird det.in reſpe& that being drawhe foorth,it cEurteth the pole of the horizon E M F, videl. the Zenith 


nt 1. 

5 Chen for the difference of aſtenfion and the oblique aſcenſion leatne by the fourth chap. likewiſe the qui= 
tity of the angle E A M being an angle of the (ae triangle, which by the 4.def.is denominated do arch 
of the Equino&tial C V,videl.6g.deg.whoſe complement videl.V O is 2 1.degr. which by the 3. booke 1 3« 
chap. muſt eedes be his difference of aſcenſion, and is the quantity ofthe angle.M A O. This arch V O, vi= 
gel. z 1.ſubduct from bis right aſcenſion,which by the 3.booke 1 7,chap,is 62; .deg.there reſteth 41+, degrs 
his oblique aſcenſion being a North ſtarre,buxifit had bin a South ſtarregyou ſhould haue added this arch by 
thethird booke 15.and 17.chap. "NETS | __ 

Laſtly,for his diurnall arche,adde the arch V O,videl.2 1.ynto the quadratit O D,yz.90.thereof commeth 
11 1.the atch V D,orrather M G, his ſemidiurnall arch: that doubled,maketh 22 2.his diurnall arch, which 
2 2 2,deg,devided by 1 5,deg,.leauerh in the quotient 1 47>,houres:or more playne 1 4.houres 3, quarters and 
more: ſo long doth 0culus rauri bide aboue qur Herifon betweene his ps jo ſetting. Noterthatin the ſun 
this Semidiuraall arche deuided by 1 5 .ſheryeth the honres of kis rifing and ſetting counted from noone, 


| Chapter 6. 
Toperfonrme the 4.chap.ou the Tewell by another manner of woor«= 
| Kings 
7 Or this purpoſeletthe right angled nrianglein the 4.chap.be propoſed againe, whoſe fide A C ſubten< 


ding the tight angleB, let bee given:vz:605.deg.and the fide C B,yz.40.deg.bcing one of the inclu-' 
a Gn fides.Now to find the other fide and angles after another manner,then un the 4. chap, is ſhewed, 
| The Zenith lineof your Recre.firſt placed euch in the EquinoRiallin 
and there fixed:ſceke the length of the ſubcending fide giuen, A-B;videl. 
and 


” . 


2 


the 425.azimurh:both counted from the | 
the portionof the Equinoctiall or z-nith line lying betweene them, doe 
ſhew the three fides of the triangle ſought for in their right conſtitution. 


ſame 427-azimuth, cutterh 49.deg.ofthe. fame 50.meridian counted fro = B | 


azimuth to the Finicer line, hetherecutreth off 475.degrees,counted from the centre, the angle ſubtended by 
. chapt,But now forthe 

ation there- 
40.meridian, vpon which reckon the 
cHegrees;and there ſhall you ſee to cutte the 


f 


on fromthe Zenith ef 
quantiry of the fide ſabrending the angle you f 


38.azjmuth counted from the Limbe;which followed to the Filre;theiyerh 6 \.deg.counted from whe centre, 
Fen 451nthe 4.chap.the quantity of the angle G by the 4.def, 2 Os: Ms af Es mi 


© ————_—_ - gc 


to The Mathematicall Invell, 7. Books. | 
But here you will Gay: whatif. cha ewo fides including the right angle be ginen, I annſiweare, there is no. 
difference =p working to finde keying iu wg nh, F didfaſt ts fynd therhirs anglerivr 
the one including fide reckoned on the Zenith, the other on the meridian, there ſtanding, ypu ſhall ſee the a= 
zimurh cutting there that meridian ro make vp the third ſide. "ey ; 


Chapter 7, 
To perfourme the ſame by the Iewell after a thirde man- 
wer, | 


I,** the former triangle A B C remaine, whoſefide ſubtending the right angle,videl. A C,6g5 degr.and 
the fide A B videl.5 0.deg.one of the including fides let be knowne, the thyrde B C ynknowne, wyth 
2 angles Aand C, which three after another manner then yethach beene hewed, I will teache you to 

nde. : | es 

 Eekoa theincluding fide ginen,videl.A B, being 5 0. deg. on the Limbe,from the pole towardes the Equi- 

noRiall,thereto ſetrhe rule zthen reckon among the parallels fromehe pole, the quantity of the ſubten- 

ding fide given, videl. A C,6g7.deg.and where this 697.,parallel doth curre the rule, there crofſerh the 472. 

meridian, which cutterh off in the rule 40.degrees, the third ſide ſought for, videl,B C;the ſame meridian fol. 

1awed to the equinoRiall by the fourth def.heweth there 4.77 . degrees, one of the angles ſought, videl. the | 
angle A,ſubtended by B C, And now for the angle C,you neede but ſhift the fides:thar is to ſaye, reckoning 


the fide fubtending it;videlicet A B,g-o. on the rule invardes,and the other including fide B-C, videl. 
_ on he Link From the pole: theru thereto applied, you PRO the 62.meridian mon the ſaid $0. 


Þg.0 therule,whichfollo wedto the EquineQall by the 4.def. heyerh there 62,degrees the angle ſought 


 Ifthewyo fides including the right angle,had been giuen for pope a 50. you ſee by this lat woorking for 

the angle C;that the one reckoned on the Limbe fromthe pole,the other on the rule inwards, and applied to= 

gerher che third fide leaps into them being aliwaiesa portion of ſome ode of the meridians, 

I could yet ſhew you 2. wayes more to worke pe” wid pied triangle, but more comberſome then 
of them,& for your fartherliking of theſe paſt, Lwil 


La - 


commodions,yerin the 2 4.chap.I ſhalbe driven to bae 


, 


frameanother propoſition to apply them tovle as followeth, * | 


n F_ _VwRs / 
The quantity of the longeſt day in any conntrey gizen,to know the latitude aud 
1m what clemate the ſame is. 


Or example:heere at R ading ourlongeſt day is 16, Ki 
houres 24.min.whereby the ſemidiurnall arche muſt 
| F be} 23 Hoh0e bn m7 3 dagke 22 hank Bow Þ 
adimir the latirude vnknowne, which ſemidiurnal arch + - .. 
iz in-this figure. X N, or ratber,Y D: whicheif you tgke - - | 
out of 180. yidel. D Y C, there reſterh 5 7. deg. the arch 


XP;orrather by the 4.-def. Y C. VVherefore you baue Q 

pdbada. boos le, AEX,theangle . f. |; AK 

| nga ta e DY NE d ie | & 7 bs. 1 7 
Ab Snrever e derlit ofthe tro= E * 


ing theſpcedier courſe in this 
HOSE TENE wa - 7 {nlgus 7. _e _ 2. t:;' "0M - 
iuen; then ſhould you out of the ſemidiu OS MA” : 
= Y Dyke 90.vz.D Oghere reſteth O Y j3þ9eg-and hf mens you 2 right angled Gherical ages0% 
Y,YSeing a ighr anglebythe 3.def,and 3.theoren who le ot Rides including Bi right angle,vid Re Oo, 
33.degree,and XY 233.Jdege knowne: wherefo bytheffiit part of the 4.chap.orthelaſt part of the 6. 
or 7-the fide X O is had, which istheSunnes amplitudein that country,he beyogin Sythe takeX O, now 
known out of 90. vz, O E,therereſterh XE;wherfore now you hanethe ound ge "NY Fo Tagen 
fides.videl;X'E; one ofthe fides iricludingrhe right angleE;and the complement of X 7 þ £3 Gl pe 6s. 
E. Therefore-by the firſt part of the 6-0r-7,qr the laſt of the 4.you mayeeafilyeknowe the ho AN beeyng 
the eleuarion of the pole-or latitude ſought for, then for the climate you way learne by t] le booke 


23:Chape i 7 - iti dof lf es 4:Y OX. and never driven you to ſecke fur- 
"1, Heatphrhaveſhewed you ap eaſier waye by. thetryangle. Y O.X, and never oriuen. you to leexe TY 

I beeyug thearche, EC bythe four def. is the'de 1; ohy the EquynoRtiall 
vader the Horuzon E F, whoſe complemgs, E A, is the cleuation ſought or , or more cafilye eh 


L 


* 


EF. The Mathematical! Iewel. 5. Booke, . $1 
| theangleD O F: being equallto the angle X O Y,by the 5.theoreme, is thequinoQials height aboue the h 
izon his complement being D I,by the 1 +7. «ape the latitude ſought for by the firſt booke 1 2.Chap. Thus 
you ſee how aboundanrly the ſphericall triangl. s are like to ſerue your turnein euerie queſtion, 


Ioh.Regimon. Chapter g. 
lib.4,Caps27. - If one fide of « right angled ſphericall tryangle with one of the rwe 


Copernic4. angles not right be ginen, how to finde the other 
| etiangle ſpher. - - aw0 ſoles pet: angle. 


Er there be propoſed the right angled ſphericall triangle A BC whoſe fides AB and AC doe inc! 
the right angle A of herb grpy a to be 35. degrees, andthe angle C, ſubtended by _—_ = 


B,knowne likewiſe to be 445 degrees:the third angle 2 with the fides 4 (and CZ knowne. + 
If you will worke afterthe 4. Chapter , reckon on the Linbe | 
from the equinoFtiall ypwards, theangle knowne yz. 445 deg. 
thereto fixe the rule, then reckon the ſubtending fide giuen yz..4 
B 35.degrees among the parallels, and you ſhall finde the'35.pa- 
rallel to cutre the rule in the 5 4.5 degrees counted from the cen- 
re, the ſame is the quantitie of the fide 2+ , ſubtending the right 
angle,in which g you ſhal alſo ſee the 45. meridian to crofſe 
which followed to thequinoQtial, as in the HT onthe 


equinodtiall line 45 .degrees, for the third fide.4 C, thus hauing 
al three fides,the chird angle at Z,you may eafily haue by the 4:6. 


or 7.Chapr. & 
'*  Youwillfay, whatifthe ſaid angle vz.442 degrees, and the 
fide AC 45 degrees, had beene giuen, I will ſhew you to get the 
other two fides and angle by the dofrine of the 7, Chapter, be- 
cauſe T will vſe you to them all. Reckon this fide giuen vz.45.00 
the Linbefrom the pole, thereto fixe the rule ; then on thequino- | 
Riall from the 1imbe inwards, reckon the angle giuen vz.4.45 degrees, and follow the meridian there to the 
rule, and you ſhal findeon the ſame 445 meridian betweene his croſsing of the rule, and the pole 545 deg. 
for the fide B C, and the degrees of the rule betweene the ſame croſiing and the Limbo 3 5,deg the fide 4 3. 
Yet methinkes I heare you ſay what if the ſubtending ſide B © were knowne 5 45 deg. with the angle 3 
602 degrees, and the reft ynknowne,T will then ſhevy you to performe this by the 6, Chapt. becauſe we wil 
ſet them all on worke. po - 


A 


Place the zenith line euen with thequinoRiall line fixed , as there is ſhewed : and then on the Finiter line 
from the centre ypwardsreckon the angle giuen vz.60- degrees, and yponthe 60; azimuthbounding there, 


'Feckon the fide BC ginen, vz. 545 from the zenith point , and there hall you ſee to crolle the 35, meridian 
counted from the Limbe,ſhewing in the zenith line 5deg. for the fide 4 B, and from that croſfsing you hall 
zenich] ne4 


finde onthe ſame 35.meridian downe to the 5+ degrees for the lidg. C, and thus haue I ſerucd 
cuery eurne, 


Eno O_S 
| If jouwouldmake an horiz.ontallor verticall Dyall to any countrie how by thes laſt Chape. © 
| ' 10 finde what number of degrees enery houres ſpace containerh. | | 


"x. 7 Ou muſt not here be ignorant that thoſe meridians of the ſphe: which deuide hequinotial into 24. 
_..Þ  equall parts being euerie 15 .counited from the meridian of any countrie,are called ſpecially the houre- 
— lines, theſe cut any obliquehorizs izontrinto 24.vhequall parts, as in Ne Fog may ſeeDE,D,FD G, 
D H &c.'rounde, where the circleB L CK repreſenteth the horizon B C the meridian , and D the North 
poleeleuared 5 17 degrees aboue B, theNorth point of our horizon heere ar Reading: to which interſeRiong 
BEF/G H I &c. if there be ſtteight lines drawne or imagined from the ceptre of the horizon yz, A, your di- 
all is made,and with a circle concentricke to the horizon, you may cut him off to any quantitie,as here on ſe 
_ _ antagreenyt x: nf I muſtnecds more aboundantly ſpeake in the beginning of my 6.beoke, and there= 
ore I referre you thither. Mt oe Hae 65s | 

In the aaLas time to delight you with the finguler profite of theſe ſphericall anger, will ſhew you by 

them to finde thequantitie in degrees of the hoxizon betweene euery of theſe interſe&ions, and becauſe eu 
quarter of anthorizon diall hath like ſpaces,ſo that by one quarter the whole may be made, wil for your eaſe 
and mine, beginnein one ofthe north quarters,though wecommonlyleaue them halfe out : where, for the 
1.houre you may ſee thereis the right angled ſpherical rriangleE B D(for that D 3 lighreth perpendiculer on 
the arch E Þ bythe third diff.)whoſe ſide D Bis knowne to beg 1 z deg. the poles eleuation, and the angle E 
D'Freuſt yeodes be 75 - degrees by the 4. diff, becauſe i 5 . degrees of thequinoiall are taken to one houre, 
wherefore working by the ſeconde part of this laſt Chapter, hauing now one ſide andone angle given, you 
Thall inde thefide EZ 31 = deg- Then for the ſecond houre you have the right angled triangle F B D,whoſe 
| | L | vc 


N wm 4 V 


82 _ ©» The CMathematicall Jewel 5. Books. ; 

- onefide B Dis knowne, & one angle vz.F D B, the quantitie of 2.houres which muſt needs be twiſe 15 .thad. 
is3 0, degrees, theſe had by this laſt Chapter, as before you ſhall finde the fide B F 247 degrees , then for the 
third houre you baue the right angled triangle G B D, whoſe angleG D Bis thrite 15: vz. 45. degrees, by 
Which and the fide B D,you ſhall ger the fide G B 38.degrees, and (o for therelt. Note that B D, vz.5 1, deg. 
taken out of B Avz. go. leaueth D A 387 degrees, the complement of B D, which added to A C yz. go.al- 
ſo maketh 128+ the arch D A C, by helpe whereof I might haue begunne with one of the ſouth quarters, 
as for the firſt houre you haue the right angled triangle D C Q. whoſe fide D C is 1285 deg. and his angle 
CD Q15.deg. knowne, as in the former way, and therefore by the 9.Chapter you ſhall gerthe fide C Q. 
117 deg. euen equall to E B, foras TI told you in euerie quarter , the match ſpaces are equall, rhatis roſay, 


if they be of like diftance fromthe nooneline, alſo commonly in the ſphere Oppoſirorum eadem eff ratio, and ſo I 
leaue you for this diall. Ning . 


Now for the yerticall Diall which we commonly call the ſouth wall Diall. The circle L A K, beingehe 
verticall circle of theaſt crofiing the meridian B A C {quare in the zenith A,is in trueth the horizon of this 
wall, aboue whoſe flatte Gudnvards the ſouth pole 1s elenated with our antipodes, but Northwards, the 
north pole D is cleuated, and that viſibliein our countrie according to the quantitie of the arch D A bein 
the complement of B D, as[ ſaide, which flat L A K the 2 4. hourelines doe vnequally deuidein LXV T 
&cc. bur one halfe of the interſe&ions are quite ynder our horizon, and therefore this Dial hath in our coun- 
erie vifilbie but 1 2.houres: bur to cometo the matter, you haue forthe firſt houre of the quarter A L,che righi 
angled ſphericall triangle D A R, whoſefide D A ig 38>-degrecs, and his angle ADR 15. degrees, where- 
Fore the fide R A cannot be ynknowne by.the ſaid ſecond part of this laſt Chapter, which thalbe the quanti- 
tie of thefirſt houre. Likewiſe for the ſecond houre you haue the triangle D AS, his fide D A knowne, and 
'theangle A D S, being 30. deg, and ſo forth withall thereſt. ' ORF" RAINER 


- Chapter 17. 


Toh Reg lib.4. ENRON. _—_— 7 OR RES oa 
ca.34.&lib.s, Jfthetbreeſides of any ſphericalltrianglewhatſoener ſhallbe gives © © 
CaP.3-& 4+ | - 80 finde the quantstie of exerie of bes thres _ 
Cop.z.triang. _ PINOT angles. gy wnecy 


. Frhis matter Toannes Regiomontanu makerh three long diſcourſes in three fencrall Chapters, with © 
& Jvcrietcdious buſinefle by kis Sines, Supplements &&c, bur wy A — ——————— | 


4e 
ww —- k 
roars » p Su : \ 


1 ang may worke in manoe* 
none yz, A B 25. degrees 


followiigto <« 
lowwibg to 


C; whoſe 


Limbe +4 4 w -T ; 
degreevis the fide AB, 1 (ay theſe three .arches lively repreſent © 
vnto you WT arnie of the tryangle, whoſe fides wete giuen, andthatas expreſly as on the Sphere it ſelfe; 


VVherefore if you aske connſell of my fourth diff. you will followe this 5 $= meridian downe to the Equi= 
noQlll, where ir ſheweth you 5 8 3 degrees counted from the Linbe, the angle ſabtended by the fide 2 (v4. 
the angle A.In like manner the 825 azimuth followed to the Feniter, ſheyeth $24 degrees, the angle ſabten= 
ded by A C, vx. the angle Þ. And yet doe welacke.the angle C, which will be the eafierhad, now thereft 
are kiowne : w place one of the fides por fubtending the ynknowne angle C,videlicet;either the 
| ide A C, or B Cherweenethe «,cnith and the pole, as before you didthe fide AB, and heere for example 
A C: then among the meridians, reckon from the Limbe the quantitie of the angle ſubtended by theſecond 
fideB C,vx..5 8 degrees ypon this 5 85 meridian, reckon from the pole the third fide ſubtending the angle 
you ſeeke, yz... AB, 25. degrees, and there fliafl you findetocur the 445 azimuth,which followed to the Fi- 
Piror line ſheweth 445 degrees, the quantitie of the angle C: and heere againe doe the three portions of the 
Limbe, the 5 8 meridian, and the 445 a{imuth repreſent your triangle propoſed. | 
| In briefe; Ofthe three fides g_——_— the one betweenethe pole and the zenith; of the other two rec= 
kon the one among the parallels counted from the pole,the other among the almicantarescounted from the 
zenith : whererheſe two crofle, there Mall meetcan at imuth and meridian, whoſe portions trom theie 
meeting to the pole & thezenith, wich the portion of the Linbe lying betweene the pole and the zenith, hall 
repreſent yourtriangle, and the two diſtances betweene the Zimbe, and the ſaide azimuth ana meridian are 
rwo of the angles.Forthe third angle you are to ſhift the fides , that is to ſay , to place one of the other Lides 
berweene the pole and the Zenith, and then worke as before, _ 


| Chapter 12 


The declination of the ſunne ginen at any time togither with ber altitude abone the 
horizon, how by theane of the 11.Chapt.to get what honre and 
_  minmteitis, andinwhat azimmb the n 
' - ſwnne then 55. wy pe; 


TR Orexample admit thatthe 12, day of Tune when as 
FE the ſunne 1s in or verie nearethe tropicke of Cancer 
beingit this figure P N, and therefore his declinati- 
on 23>deg. vz, N D, 1 had then taken hisaltitude 5 3 
deg. take the complement of his declination , which is 
66x andalſo of hisaltirude whichis 36> degrees : the Y 
firlt is the diſtance of the ſunne from the pole, the ſe- 
conde ftonithe zenith at the time 'of the altitude ta-, , 
ken videlicet'A AA, and AA, which'with the arch 
A.I!, maketh yp the triangle AI, AA of the three | | 
| Dom TE IAA, 36: and Al 383 be- Ns: Þ 
ing the-complemene of the latirude, wherefore by the © \ |. 
eleventh Chapter the angles ſhall be all knowne, of f 
from the ſouth To e 30, degrees , that is two 
houres: whereforeif it were morning, then yazittenne 


Ly 


Fe Mathematical Teweb - 5 Books. 
ne,two of thedocke, Alfv AT, A, mult needes bee the diſtance ofthe azimurh 
vas fromth found bythe r1.130.d | homes apt 4 rad acwn ir 
-F B, the diftacice of the ſame aziwarh., from the weſt, and that rowards the 
our pm, Thr vale men oncs MERIT a rn gn knowing this al- 
| Am————————__L Ls on, atobas 


Joh Regiom. Chapter 13. _ 
iap.28. berical 
—_— We, eric rg: ee EE 


Erthere be propeſedthe ſphericall triangle AB C, whoſe angle A, letirbe knowne5 32 degrees togi- 
Letras EL AC 36. LED _ 
2 one ey 


| 5. deg. on the Limbe of your level, theretolay the 
Reeres {enith fixed: 2d; then on the meridian diftzar from the Linde , as rauch a3the angle A propoſed commerh 
bps nonget >; ch reckon from 1 of thr oker Ge prop, nel of A C 


what azi 
Glace 16.4 Ay on wer ap plot -oom ; wt 


oe 6 men depo rome ir hn k : 
reli age apa bripors Ha Silo cpeing one. 


2 EE 


Katie wo be 


A | ie driefe the one fide and thezenith, Iu. 
lad emee given wr the Limb,as the an gle 
gon comment rghr al neyoud making vp yournn- 


- 


# 


A bel be 1.5. Chapt.t he PITS 
" -h bens anon ” - "agen 


toy thirde booke's 1 Chapter ir fhevedtheſam by 
ordinary vis ofthe 1-oe1, and that molt exe ani 
without any trouble Tort nor be Gn ho Re 

to dothe he ye Arr Gon. Priin 


Game 31, 
For example the 12, | 
1.degree of S his declination therd's32aog. —d& 

ego Aedwbgag dl wats) on 

then be. SEES .of the clocke 


or 
- ve. AA,A being 66: degr. 


—_— w.' yg } . 
En Foro mplement AS tems - 
385 deg. Here then haueyou a x 0 ſides A I,and AA A,arcknowne,in» 
cinUigth knowncange MA Ta.30. dey whurdianly Boy: Chee dny ide 4, al anenk 
36: deg.and the angles AT, AA & AA A Lfhal alſo bakgoyme: Nor then ſibduAtbe ſaid chird Gde TAA 
Vz. 36> deg. being then thediſtance of the ſunne fromthe nenith ourof I BB yz. yo, deg. foreftechthearch 
AA,BB 5 35 deg-the altitudeof the ſunne ſoughe for I Ab? Morel Sewinackof the fun 
in the yery ſame manner,azin the 13, Chope.hath deans ſaid; m_ 


_— - 5” OW ww _- 


Chapter 
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Toannes Regiomontamis,Lib.r.Cap.y: and lib.q.cap.29.propoſeth and ſayth that ids ' © © 
knowing of two fides of a triangle not right angled, with one PER” 
angle ſubtended by one of thoſe ſides, Cantor ſerue 
r0- get the other fide and angles... 


PJEereios wonderfull caſe,that by their whole art of ſpearicall riangler;nich ther ignesgcoandeyarches 
complements, proportions,calculations, tables,and ſuch likegthey cannot dee that which my poore 1e— 

wel will doe immediatly withoutany difficultie. Nay all the i is, Regiomontanus ſpendeth muche 
ſpeache in the (aide 5 1,and 29.chapter,to prooue that ir is vopon e to bee done, without letting downe 
a perpendiculer,reſpeRing or ——_ le propoſed, which in the'thirtieth chaprer followitig, bee 
ecacheth to doe. But we will dogit,add wichour any perpendiculers,a little xeddier chen he doth. 
The figure of the 13,Chap ſerneth for this place, * © 

Admit that of the trian ABC, | ſedin the thirteenth chapter, the two fides A. dA Cv " 
knowen as there they cine: = 6 ang of the angles B or C* lubrended by one of the Roe: 
for example,the angle B $2 .degrees,ſubrtended by A C,& thatrhe angles A,and C'were ynknowen, with 
thehwe B C: Is it not poſ>ible thinke you by theſe three giuen, to. reache I hopeir be;cls I looſe iny 


Reck 6 on the limbe of the levell fro the þ fide giuen,not ſubtendyng the angle-ginen,jvs_.þ fide 41.8 
being 25 .degrees,thereto lay the zeneth = Forudr ana mc po ay bom the Finer hon Lin: 
wards,the angle 8 giue,v{.$25.de.there haue you the 822.azimuth, then reckon the other fide giuen, yz. 
A C.36.degrees among the parallels,counting from he pole,mark where this , 6, parallel,and the ſaid $2- 
=.azimuth doe croſle, For the portion of the wpandian, cutting there, counted roo the pete, is the thirde fide, 
which you ſhall finde 30.degrees,ofthe3Sliinidien-counted fromhe-limbe, The ſame 5 82.meridiat fo= 
lowed alſo to the equinoR.ſheweth 5 $2 .deg.one of the angles ſought for,vz. A. Thethicd angle C cannoer 
beynknowen by the 1 1.0r 1 3. Cha. Thus you ſee this ynpoſible matter nov poldible,then iudge whether 
my Jevel bee a levellor no.; | ES NED 

Yet thus much will Iforetell yo! dplly you ſhoulde be amazed at any time.” ' In ſome triangles 
you ſhall finde that the azimuth enti ngle giuen,will crofle the parallel that worketh this feate 
in two places, and then ſhall you notrell which place of ro take, yer cominonly the croſsing fartheſt 
within the Lembe is hit tin all thetriangles that] haue had of, but you may tric by ſhifting of the 
fides,as you are wont to doe in finding the thirde angle which is ir. - - 


The azimuth of the Sunne ginen or taken at any time by Inſtrument, with his 
declination,how hapter,to knowe what 


it, we ſhoulde beeneuer 
his proofes too the contrary, you 
from which muſt needes be 


thirdef h , AA. 36=,degrees, whiche taken | 
elghr of the Sun at that inſtant. As forthe 


Chapter 


rel triangle yr fp engled,twe angles ſhalbe g ines wich 
berweent thoſe $4, or _ theſe he one of 
ro yet the other rwo fides and thirde angle, 


betweentethoſe angles ſhall bee giuen,it is moſt eafie, for placing tharfide on the limbe be- 
ious wma ayouare'y c reckoning the one angle given among the azimuthes, 
iy your trlarigle made yp,in your wonted waner, 
0 xe fel AB Got C,the two angles A, 8=.deg. & B82'£.degrees were gine with 
the fide AB [15 ahithing betweene thermreckon AB, 25 .Jdeg-onthe-Linke from the pole, thereto lay the 
Zed oft tea Roedbar one, reckoh the one angle,vz.A 5 82.deg. amongſt the meridianes, the other, 
angle 25,8 442-feg-amangitthe Arieiuthes both from the Livde and where this 5 $5, meridian, and 442.52 2 
azimuth, do croſle,there ſhall yon finde:your triangle made yp after your p19 6d Yin er,for on the58- P 
4.meridian berween the croſiing,and the pole,you ſhal find 39; deg. IA ®: & on the 445. aſi. $2-2 
evan bd the Zenith $ 0;dvg.for the fide B C, theſe had, the third angle is to be had by the 11,0r 13 + 


The fignre of the f 1.Chapſerneth for this place. 


y <4 ont of the 
. = IF3 or fon oor oawokeporr oak 
ve; 35 bythe gins: as before aradrigthe meridians,the othet,vz.44x.deg.'among 

that done,vutaber on the ſaid 445.a;imuth counting from the Zenith,the fide 8(\giuen,vid.. 
30degend rarne the reet til the ſame 30.Jeg, of the ſaid 44*.2zimurh do cutthe aid 5 $2. meridiane;, and 


before for you ſhall find 
Fire envoy tne Noh —— frommthe 
_ © 08 


Chaptet | 
| Howe the bepinfthe 17.chep.comake ing diall;that is to ſay a dialt 
"Oy 9 wall ſbouldring wipe the Falhel lding nf J_ 7 


Ll ealere commonl commonly mad ndiculer to the hortizon Wheroen they ſtand nd pointdirely to 
Azz they muſt lie enen inthe flat of ſome one pas ones, ad 


Me. bp wan whps 
ij bee ever one fo e n.in the worlde by the preambles to my 6,booke,where this mat- 


ie He OY er,where as! ottin the 10.chap- ſphearically too wake a 
Gall 10 the North Bret oy I ele Et ecu aNor row nali 


che: ee beholderh.Heere in like maner wil I hew to make a diaIlto the North 


the Eaſtwards,howe much example,40.degrees repre- 
figure Ren Em Sree Abe gon rem 
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angle Z A Lyby the 5 .Theoreme,further the angle K A Y,yz 40-taken out of K A C,videlicet,go.leauerh 
his complement the angle Y A C,s 0.degrees, tothe which the angle Z A Z, muſt needes bee <quall by the 
faid 5."1 heoreme. This circle Z A Y,fince it reprefenterh here an oblique horri{on,therfore the 24,meridi-' 
ans,or rather houre lines iſſuing from the pole: D,ſhall cut the ſame,Z A Y,into 24. vnequall partes, where 
you ſee 1.2.3.4.&c lcruing for the houres euen 1n the very like maner,as to the horricon KA L, they did 
in the tenth chapter, and how much euery of cheſe houre ſpaces containeth:I will nowe alſo teache to finde 
by helpe of the 1 7.chap. The firſt houre line from our meridian V Veſtwardes rowardes L,videlicer, D 

doth cur this horrizon: Z A Y,in the point [. V Vherefore the quantirie of the arche, I A, ſhalbe the degrees 
of the firſt houre from our meridians V Veſtwardes, which in this diall is 1.1. of clock, as by the 6. booke wall 
more at large appeare. | Heerehauec you nowe a ſpiearicall triangle D AI, whoſeſide D A,is knowen, as 
hath often been ſaide to bee 385.degrees. T he angle A D I, beeing che quantitie of one houres ſpace, muſt 
needes bee 15.deg.theangle D A 1,is as before.is {aide knowen 5 0.deg.theſe had, videlicet,the angles A,D 
and D, A I, with the fide A D,lying betweene the mtyou ſhall moſt eatily by the farſt part of the 17.chapter 
finde the fide I A,to bee 12; .degrees,ſo wnchis the ſpace of the firſt houre V Veſtwardes of the plum line 


in this diall, then the ſecond houre line, v7. D P,hee cutterh the horriz.on Z A Y,ar the note 2, there haue 
you another triangle D A,2.whoſe angle A D,2.is knowen to be 30.becauſcitis 2. houres ſpace,& thean.. 


gleD A,250.as befort with the fide D A\,lying berweene them, vz. 3 g7-V Vhereforeby the 1 7.you eaſilye 
obraine the arche D, 2.being the diſtance of the ſeconde houre line of your diall, weſtwards of the plumme 
line. For the third hou re fou hauethetrciangle D A,3. and ſo coſequently for all the reſt on that ſide of rhe 
meridian B C,where ſtill the fide AD,and the angle D AZ, are common too them all. But nowe for the 
houres, one the Eaſt fide betweene A and Y, the angle B A Y, muſt bee the common angle, whuche is eaſily 
had by adding the angle K A Y,videlicet, 4.0- toheBA K, v4. go. thereof commeth the angle D A Y.130. 
deg.ſo thar for the firſt houre on the Eaſt (ide you haue the triangle D A 1 1.vwhoſe fide D A, & the angles 
D A,11.and AD,11.are knowen:thereby get the quanritie of the {ide A, 1 1.for your firſt houres ſpace, & 
ſo torthereſt. | | Sit 
Heere note that as this figure ſheweth the maner of the cutting of the houre circles,to the North fide or 
fat of this wall Z A 7,ifluing from the North pole D, ſoif you would haue madethediall to the South flar 
of Z A7,you'muſt haue placed the South pole. in your figure 38. deg.Southwardesin the line A C,vid. 
in44,from whence the houre lines iſuyng will cutthe South flat of Z A 7,in his right forme: bur truly into 
the very ſelfe ſame diuifions as before: yetin contrary quarters,for then the diuiſions, which are aow in the 
quarter: A Z,will be there in the quarter A 7, & & conuerſs : then alſo is the point A,no more the zenith bur 
his Nadir.and .4 A Agthe arch berwcen the Nadir,and the South pole. But what nceds all this, when as one 
mould turned vffide down,or in 6c out, will ſerue to diall both the flats, and two more of their coulins as 
in my 6,booke and 20.chap.is ſhewed,in which booke very many more things neceſſary to dials are ſhewed 
which to, bring in here, wold bring me out'of my ſphericall criangles,& that muſt nor be. But thus much aſ- 
ſure your ſelf, you hauing read 6 well ynderſtood my 6.booke of diallyng,you ſhall cucr after by the pre- 
ccpts of this,the 10.6 22.chap.make dials to any wall or flat whatſoeuer,tor thoſe three include the whole 
Frog Much more, and many wayes I could yrite,but for breuities ſake, which I wholy intende, theſe ſhal ſut- 
"4% " _. 

- RIDER om a 

Ioh.Regio. How tolet downe aperpendiculer arche from any angle of a knowen ſphea-- 
Lib.4.Cap.  ricall triangle unto his baſe or ſubtending ſide and to know the quan- 
8.8&z30, , _ Ttiticofthe ſame perpendiculer,and of the parts whereinto 

; | hee dexideth the baſe. 


ET there be propoſed the triangle 4 B (ofthe 17. chapter,of knowen fides and angles,from whoſe 
angle C,I wouldelerfall a perpendiculer arch to his baſe,or ſubtending ſide 4 B,Firſt you know that 
yt | ral grngagy arche-muſt haue his originall from on of the poles of the fide orcircle, whereon it 
muſt light by the 3. diff. wherefore you ſhal alwayes place that fide. vz. 
A 'B.25 .degrees on the Limbe,berweene the pole and the <enich as you 
are wotit;then is the center of your Jewell the pole or ow of the circle, 
wherein the ſame ſide .4 B,conſiſteth by the 2.diff. efore make vp 
the other rwo ſides of your triangle as you are accuſtomed, either as in 
theeleuenth chapter, by the croſsing of the almicantare and parallel, e- 
quall to the other two fides,or cls of the meridian and azimuth, equall 
r6d the other two angles, as in the 1 7, at whiche croſging, the angle C, 
niuſt needs be included. VVell,then vpon thecroſzing of the 823. agi- 
muth,and the 5 8=.meridian (if you worke by. the 17. rof the aide al- 
 micantare aud parallel:if by rhs 1 1.laie the fiduciall or center line of the 
lbell, which ſhall there deuide the 25 . lying on the bmbe berween the pole 
 & þzenithinto 37.degrees,vid.the arche B D,and 2 1=.degrees,the arch 
D A,the partes Of the haſe ſoughe for. And the degrees of the label! bee- 


. $ . 


| rryecnt this crofing, and the Limbe hall bee 2 97 Jegrees,the perpendiculer ſought for,vz.C D. 
| R Chapter 


, 
f 


. . 
n -»Þ} A +» v 8g. <@* > Þ 
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"20, . Re 
Todbpe the ſame after another manner of working,yea though one of the other 
oe EA OOHS 
| were unknowen. | | 
Dmit,that 0 triangle A C ofthis lat ,I would kno the = 
DO Bn Cs cooker wakes Veking : 19 60 this you rec- 
- ®kon one of theother two angles B or A.For example A.5 gZ.deg.on the bmbe from the EquinoQiall 


vpwardes, thereto lay the rule fixed, whereon you ſhall from the centerreckon the fide, which with the 
baſe includeth rhis angle A,vs.A C,36.deg.& there ſhall crofſe you the 215.meridian counted from the 
axtree,ſhewing on the EquinoRiallline 2 1<,degrees,the portion of the baſe cur of the next angle, A,videli- 
cet. A D:and the portion ofthe ſame 2 1 5.meridian betweene the croſzing of the rule and the FquindQial, 
© you ſhall finde,2 9+.deg. being the perpendiculer C D+ The other portion of the baſe, is had by ſubduting 
this 2 "Dom ol oo given, videlicet, A B,25 i thy: aq008 this bo done om nonig ny 
gle B,or BC. working differeth nothin 9 < youmark it: y it bringerh 
uainted with perpeadiculers: you alſo have done it in this maner chapter 
by the 7.the edoppion great,ſo yn ALI whereabout you goe. e———_ z Or partly 


| Chapter 21. 
If rwo great circles of the ſpheare croſſe one another nuaking 4 knowen angle howe to 
| ger the perpendiculer arche, falling from any poynt aſugned of Nr circle 
/ Unto the circumference of the other,together with the arche of the 
ſame circle betweene the perpendiculer and 


| the croſcing. 
T_T therebee propoſed the two greatcircles 4 2,and cD,cro(- 
sing one another at E,making the knowen angle, DE, 30. 


deg. Admitthat from the point E,of the circle C D, beeing 20. © 
deg. diftaunt from the croſzting E, I woulde learne the ndi- 
ea arche falling on A B,videlicet, FG, together withtheſpace E 
Ei $9 hs 

I at imbe,to 30.deg, Dent e at you 
countths diſtanceE F. vid.zodeg. frSthe center,ther ſhal meer you 
the 175.meridian whoſe portion frs the rule tothe EquinoQ.you : 
Nall finde 9L.deg.your perpendiculer F G,andthe ſaide 1 75.is the arche E G. Or thus after the 1 9.chap.if 
on the fo.deg,ofthe 30.meridian counted from the pole,you lay the rule, his pars there cut of next the limb, - 
you ſhall finde 9.and on the bnbe betweene the rule and tHe 1 74.as before, "OO 


by 


| Chapter 22. _ | PEN 
How by belpe of the 21 chapter to knowe both the height of the cockg,to any decli- 
ning dial,and how _ _ laced byas from the perp enaiculer 

ra which I call his _— 


OO Yr ION eral in all vprigh ewallesthe lum line hour meridian, the Where the cock tan 
deth,is the mob line of the horriſon opcelieed by that wail, The meridian circle ofeuery horri- 
eand 


ſon, ſtandeth perpendiculer thereon,by the 1.booke,6c 4.chap. Laftly the eleuation of the 
any Hen Send of 1s alwayes theh it of the EN anteereld meridian, cel) > ab 
es be perpendiculer to the horrion, aſwell as the whole meridian 


on, which arch muſt n IN 
is. Then to conclude in the figure of the 13.chap. you haue the two great circles B.A C,and Z AY, croſzing 
at A,making the knowen angle B A Z.5 0.deg.then if from the point or pole D.of the circle B A C. being 
as inthe 1 $.chap.is ſhewed 385.Jeg.from the crofing at A,you can deuiſeto know the perpendiculer arch 
falling to the horriz, on Z A Y,v{.D, +,which by þ 2 1 you ſhall find 28.de. the ſameis þ height of the cock 
to that diall,and rhe ſpace + a, is the quantitie of the angle of defleftion, vg. 2 7.by the 2 1.chap.Ie were great 
folly for meto ſtand longer of this marrer,fincethe ſelfe ſaweis donein the 6-booke, 16.1 7.6c 18.chaprers, 
meaning kere but a little to touch the vſe of the ſphearicall triangles for the encouragement of the young 


Reader. _ 

| Chapter 23+. CA ONOY ER 
Is a right angled ' pankeyy triangle where one of the angles ſhal channee too bee but certain® 
min.As it often hapneth,how toget the fide ſubtending that angle prefiſely norwithſlading. = 


Or example,admitthat of the right angled triangle A B C,the angle A, were but one deg. 10.minutesg 
& the ide A B, ſubtending therighr rk dC Were knowen MT; ,degrees,you - bye g- 
| px ; | WPe ; 


The Mathematical! Iewel. 
IS 


$. Books. 


harthe fide B Corll fall one to bes has rtaine minutes, w 
| Cre ns cannot be diſcerned any. Keds Neere. To belge this 
of onedegreetenne minutes, whiche are 70. raitieed in the & er 
of yout lee! from the EquinoRiaH y 
the nienth 
then, asin 


iſe exceede 10 or 4 in the Limbe at the moſt, yea and that where the an 
_ Joyroes,S Forin Coat rag I may terme them, there i bobs cometricall 
RUE of the 


tion betwene ond rm ofthe triangle, whiche in rb, rouge 
in theſe,but that the error is vnſeni rifus invent, as in my 3- 
ap Fen rvonlde be loch ys dlliiine 2008 ianuy none GUT will ſupply ir 


| Toh:Regio. © | Chap ter -24- 
lb.4. caa6. If _- of a righ be Faeled phearicall triangle ſtall bee ginen, 
Coperni.5. howe to at | three ot 
triang.\phe. vnkn owen., 
had 1oncehalfgiut ouer ible lenel,vyhich mad 

tr rt rt eee apngnns Dn ny I 

by the | waa robe aps! wpnd thoughrir a leffe fault, yer Rill whereſoeuer I went or ſatealone,[ 
coulde not chooſe but be d __— :andatlaſt while I was in my eueninges walke,whiche 
] conemonly came into my head on the oe Bon —— too bidde me trudge a pace 
home to my / ts too make the right angletoolye among the 


heir in experience. Allthe 
croſzinges of the meridiaiics and azimurhes within 


whe thatwhen the one hy ers 


le is founde onthe Te= 


Etnogi @ 


L apfonnlen pg 
rrmoſ mend ecng th innrmoſ cl 
nocallin in hecmrr one hand, euen as much 
Fromm ow vos extee 0x Nas As for ex- 


out any 
from y _ 
and beyondet you come to 90. 

dns E: as Leahy 3 {Ne 
pext the Limbe,you count on the Equino= 
Jes g0,Jrgreesgthe - degrees,the ſame ſhal end at ory 
this matter now I hopeis plain enough 
thatin the very like waner thepoles of 


_ wn þ center,t 
for you to 


the echo are to bye Foqndere Ro Mhe, and not. 


le 


gary. be goe forwards with 

you ſhall by therules heere laſt as 

Froker from the 6. Afimuth, we «> 0, TE | 
-- pointed too containe the ang la Cot you comerpo 90. 
'ees,anc theroſtallbeehiops le:wherfore if youturn 
about the reere Fiche ( open go. 99. degeo th the Finiter doe 


eons 
E 
pies aged Coane 4x ot 


by the thirde theoreme, and therefore : 


ori 


the de B C; yer without any exaRt Teriatin nnns the Dongle Aisfolit- 
biche except your 
ou ſhall inſteed 
on on the Limbe 
ardes 7. degrees, and thereto lay the rule asin 
pr ory r For fo doth euery of the lb repreſent 10.minutes. In this caſe 
reckon on the rule from the center, the fide A B, ve_. 15 .degrees,and 


 thereſhall you Enderhe 144.meridianto cut, whoſe degrees berweene the «toſing of 
the rule,and the EquinoQiall are 27 degrees,the fide B E,after the g. chapter. But here 
you muſt allowe each degree,bur FT: .minutes,as you did at the limbe, ſothatthis 2+.deg 


repreſent but 22.minutes,ſo much is the fide B C.Andin this workin you nf Pape no 
ed exceedeth nor 


{phearealloweth not: neither yer 
3. bookeg56. chapr Kh 
fare bentes, 6c 
exaR,by another deviſe even vnto 30. degrees,which heere you can ſcant extend tothree degrees, 


in maner as the one angle of all triangles, nor 


| , isthes $. m_ the EquitoQial 
__ fourth book and fourth chap= 


Srudtdavat the ine anda 
fr>en frond 


haſtthe end of my.trauatleroo roo] ong alreadie lc 


they hunt abour for one Tt: the 


-no trouble atall : 


gitude and latitudeis Eon 4 y ——_ or your Aſtrl 
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7-04 in his righe won- 
male event Zenith poiar 7 the Reere, you ontininaer on the 
$9.44 imuth 5 \*.deg.for the fide A C, and thence co thepoleonthe 55. meridian 6 3, deg.the fide AB, 
& on the lavb berween the bw and the Zenith 74% Jegrees, the fide B C, ſubrending the right angle i 


if youliſt to followe the 69.a«_jmuth ynto the EquinoRiall line bee wyll 

there currethe '55 .deg counted ade 17 bob the center og. in truth the pole of the (aide 5 5.meridian by e for= 

compuration , great confirmation of this matter, els coulde not there have been a tight angle 

atthe ſaid croſiing the as theoreme,if each did notcur others po les. Thus haue you a moſt pleaſaune 

and profitable handling of the chageer perl great light tomany F queſtions abourthe ſame  Wbear which 
Ichough good, the berrer to m - _ 

center. | 


B C H,the bmbe of nao + 
B, the North vafthe level NO the EquinoRiiall line, 


96 


C, the Z of the revs placed, M L, the Finiter 
CD, SANS KE,being 69.d DE, 

e 9 egrees,or 90s ' 
BÞthe xe emeridian G, hi ©, G Kibeving egrees equall to FO, or FG, being ge 


.P, the point ofthe 55. heceE,the Aa foray ofthe 69.azimuth doth touchin rurning the 
- 
the point of their : cooling making ypthe triangle A B C. deſired. 
in briefe;of the two angles not ckonthe one amongeſt the a{imurhes, the other among the me- 
ridianes both counted from the Lime, then turne about the reece vnry1l the g0. .degres of the Fmritor counted 
towardes the center,ar d beyonde from the ſame a{imuth doe touch the ſatne meridian,and then whereſo= 
eueryou finde that azimuth and merician,to Golſeghere is yourtriabgle made ypin the wonted maner. 


Chapter 2 to 
If ythecrofſe flaffe or other Infirument you [hall rake the true diſtance o lawet,co. - 
v or poet - Falls from covokatin # 85, bow by helpe of ants woorke 
of ſphericalltriangles,toget the unit and latitnde in the zodracke of the 
ſame planet, comet, or ftarre, and alſs bis declination andright aſ- 
cevfion: : and what you had need todo in al att 
q neſtions . 


Haue hytherto for the pleaſure & delight of thelearner,ſetdowne Jvers Aron veſtions, and 
I conduſions to be reſolued by theſe triangles in ſundrie chapters before:leaſt otherwiſe I uld by gi- 
uen the bare preceptes,as Regiomontanus and others baue done,this work beyag of thereſt moſt pro 
fieble might.bappily haue been negleRed,&c thoughton the firft bluſh of ſmall account :knowing that no- 
*y draweth on mens minds more to any ſtudie the that they 7 gy, at the firſt entrance perceive their rules 
Tomb uf id gem lime, themane ecng fleight queſtions:ſo might I baue witren a 
number,and thetewith filled great volumes, the +. wanner endles , were itnotthatT both 
for ot divers ofm my fawiliars, and that by 
orme all che tharbe ep ine waight, But now there are in ike maner an in- 
more harder far then any yer propounded, which by Regiomont. Co- 
to gitar toil with their Synes,calculationg, \& proportions, wherin firſt 
nt brag inuentum then for another which -axoey 2 call inventum' ſo= 
ſo foorth-Atrer all thieſe are found,therithey mujti- 
ie & deuidethem A etmqareriat pa 08:& when al is done,thatthey haue foundethe Syne 
For: they yez are faing.co 8 520 ibeit? es for the arth r. Thoſe incnr« aire hot ouer £ 
neby ey my level;but yetan hundred fold eakiet then asthey perforn | 
hong your wits about you,& after fort ſeit a pri | 
you haue once the conceite of itin your theſe queſtions, it is 
more hard t6 conceiue how they ſhonild be reſolued then to teſolue them. V Vherefore the beſt way is for a- 
ny man that hath noeweli fled the circumſtance pf the ſpheare in his head:firſt by the helpe of his rule & 


Ps pan impen 
. ple > 


cundum,$ comonly i 


Is to drawe an Idea,or ſhape of ſuch circles as hee ſhall kaueto de 
Lo rp aloet belortnn other light qu ods] kaue done: hichdor ful by in 
y ſpie out which for dS be owen,&c thereby get elsſce why on 


even asthe lande jnvet or 
the contentes 

ed for all. | 
paſring he morning cleer 
Rd not chooſe bue 
T had medi afiventy 


ris Le Abnran 


eg,arches,6e triangles L=5: may hel ZE & cy 


Lorie und into | 


in my-aext editionT wi _—_ woke the d lanes whe Mars & the of 
of Orjon, & foundit 31.deg-375.min.Li 
th of the : ſtars FI; called Apo | 
vos note in my bpok whiere att -aadp meani raÞþ! 
Kance of ; ſe ewo knowen ftarres, Ly _ nadir Greta ra 


oc rp cet 


£=H LIP F arre, | ET ret that 
«But now the betterto conceaue howets 


pF | bring 


longitude, be aſceſ. hee then 


# 


Parner” 7:9" Tewel... 


| Re a A 


ng this matter to p: pelle,my be 


— Apollo 1 des . 20,min.in % Lnde's ETD pate 
pate AD t4de bee thecircle of NG hs to fay,the great circle of he _ cutting 


the 23.0 ; of xLidfaiig from the Ediprickespolegthen raking 53:00f 37 one of 12.26.in 9. there refteth 


21,deg. 20. min, for whicheI ame ye ! oper of I was eſtimation 2i7ſuch 
. partes es as A F,containeth go.vz.A E.and ED, wc th | , On 


copaſſe 'I drawthearch or ſetnicircle CE D, which 
cirde of Apolloes longii gitude,vz.ofthe 1 + 20 > of 'S. Aﬀer 
een heoly tomardesD.T ame 17. ſuche partesas AE, 
containethe. 21 ions A an there I Jorg M, 'Or in 
ſarre,forthere i is FAPS O,ACCC hislon= . 
Cs and Iatheude, then ears CED cnling bbs | 
he North-pole D.I 1 Bagh; 92.of ſuch like panes belng 
the latitude of Orion, v3.inN: a opay” knowen 
ſtarres placed: which done,l open my compaſle as neere as 


| I can geſlero 31.degrees 37=.min.of ſuch like parts,yz.the 


diſtance by the cro berweene. Orion and F, . 
and ſer the þne footein Ofion, yz,. M and withthe other 
makea i | | 
the center: | idto fay, 


that & was orientall.Againe Take 102 ape 


peo my pain t joGyahe 


ener tak lite bindear oak Sin pede tomlete center all bans & ves ry was orieg- 
V4.in n 
which for this temp nor te corel t for a ſhew. Then with wy figure eruly made 


eat Wn width of A'F 
at the leaſt; I'draw-the arches M N, M O,and' NO, but with no curiotile laſty] drawe the arch 


CO D which i the cirdle of chelongitude of $,and then is replaforme laid hereugon deſcant in this 


manner. 
Firſt to begin in with C A,the ſame is 90 deAGLA M,1 ,17.he latirude of Orion: : therefore CAM is 107. 
aber oper on def.andN Ebur 9 er 4e mn latitude of Apollo' : therefore 


alſo CE1 der 
taking NE: out © - CE ;thorgpeidert C C N,5906j.10.miamesAlbthe angle MC the difference 
herefore nowe 


of Orion and Apolloes longitude i is knaweg,tq bee'31.degrees 20.minutes As 44 
havingtwo ſites © of the ſphearicall rriarigle M N Crvz.M C,105.andN C,79. 29 encluding the knowen 
angle M CN,21z 2.degrees,you ſhal eaſily by the 1 3. chap. find both the'z .fide MN,to be 343 = deg. and 
aloe eng G M N, to be 397-Then haue you thetriangle M N O,of all three fides knowen.vz.M- N.34 


| F-NO,1055.andOM 31; degrees. 37z-min, VVherefore by the the 1 1. chapter you hall eaſily finde the 
angleN M 1Otobe 1 72 deg-which added'wo the angle CM N,vz.397.maketh 5 7. almoſt the quantitie of 
the angle C M O,and yet you will ay,what am I the neerefor all this. .Soft a while,not too faſt forfalling: 
nowe are you paſt your Inzentum primum & ſecundan,which'in Synicall workyng, perhaps would hauc myred 
youtwile ere this, 6; yet you ſcant half way auer. VVelthen to the inuerame 2xxtium,you haue a athbird triangle 
v3.C M:O,whoſe two fides.CM,107.and.M O,3 1.deg.375.min. are knowen, containing the knowen 


angle C M O,5 7.degrees: zwherefore by the 13.chapter you ſhall eafily finde the fide C O, 882, 

which takZout of CP,v{.90.Jeueth O P.15.dej latitude of &.You tal likewiſe bythe 13 3.find the 
uantitie of the angle M-C -26:degrees,which ac! is the di of lon c rom ſtar 

EEE aq SCORING $0 the po the ſoquete of ebony that te Bo nthe33; def 
thelon [1 2 outtoo 1 s 
She EEE. FS: 7 the fin 


EE I 
Ne rrches 6am reakling mien 


performe any ot! 
Inot bur if you once draweyour plarfourme 

yo t helpe too acco jpeg oor 
ED iher youart alittle a.you ſtall et your plarfourme oy camets 
with your pen, Vu pr it farrwina ludificanturvirenbut tarry ply forgot the de- 
or anion of F.fr ee yom had need make anobeplacourme,us here you ſte A B+ 
has pr pected; Lack the yr roomy opt G H,and the poles of the worlde AB,C D:the 


K Lhe ecliptick R Labor circle of Mars his latitude,and G O PH,ofhislongicude: G A.isthe 
dee of theclip.poles: fro } polesof þ world vz.232.deg.A O Zthecircle of F,right aſcenſion: T O of his 


declination. Now haue you the (j triangle G A O,whoſe fide G A,2 37 and G O,797-.ar0 knowen 
coping fnenglek. O,bein the difference of eof Ffromtheb of 93, v2.19; deg. 
by the 1 3.you may eahly get the ſide A O,andthe angle G A O,vyhich had.take A O,ourof A X, 
being 0. 90, leaueth OX, the declination of 1 obeuids poop G A O.outof CAD ,VZ. i $0.icleance 

angle D A X,the difference of the righe .and o. in & ſothattheright aſcenfion of 


M 3 The 
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S bemngalraye g0.0f Mars,it was Corea tart by by the arch DX, 
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_ manor rrgrg a 
isto culations of moons 
*comets,and ſuch like, Phaineomene of parallaxe,or any other Aſtronomical or col 
Lac ng ere wma Yet by a great quadrant mixte che 
gooohes, wr _ kane atreadipepatrined with his furniture, 
euen ynto minutes.and ſecondes, very ſen- 
eee bee ikea Toro of ptr de do 
d, fol eanes,of the 
Lſniogr | ; 24 | ks frer to pro- 
ographicall mat: matters, who before 
name>" been ſtalled and poace war he yr 7h ſcience of ere gran ngindeed 


as I may terme kinde of rie,afid 2 darke andintricate art. 11 abate ſegiou? and man 


reieFthis 1 ook pic of it ſelfe ishighlie to be accoutheds : ag wellif'that apps needfulfincro- 
duQion. bays ©} repre fo foorth. A oforthar all the'conduſions which I livte writ= 
ren,and wieer toy Key are chro! be wholy petfourmed by it : ſothatthis irrGpoke gue 
COEREES them ———— they row i earn and grain mind, | 


: The lixt boolt of theV ah 


maticall fewel,  __ compiled, deuiſed,and ſer foorth 


by Io6hn Bla of Readin E: Genileman : ſhewin ho 
al a 


Theoficall reaſon ih #2 ide 6f all Dialks,apd Horizons, andthe pratticall 
—_ of werces enurall, declining, L ns, gand-inclining 
Digls,by the onely belpe of t hr Merbomariel] 4rd; Hom ea- 
_ the art of Diall making -bringeth&enan acquainted wry 
_ the fullndrandings ſpe andint 
: Joreiney th ame... th 


SG 


nz —_— 
Of cervaine memnnligy to beenoted in onde fete 
| ry dials ure, chere anowe fo 
fo fortiſh to ſayay tt, 
: diftinis of times were not. For 
pool Eons pron; bur 
Ne 


11 tle , hey HE alert toy fo how ibe't awa 

Pere kinetog Say fee ro hatplactho ray re i depo " 4 
' nertgke him. The Seam wirhont dials,or ſuch rg oe p. 
their houres and times, coulde not trauaile at all, Chirſte kimlelfe made 

1] often wer of houres and times. Therefore fincetheir poees 

AVEF]} areſo mani oh ET be accoun 

LIBS] 'h f od | to bee eſteemed. Some 1 i ſr are pore 
—_—— | 'no OR OY J FO 


rx 


gt trian= 

oY, at ory fa rpicbeny/ 1 ih aorkr amour 
rotius and others,an 

jals,you will rl eonſeſe.  Vberefore I doubrno but this woorke of 


3 | The ON Globe of the aint in «edit * the cixcuix of the Henry wherein the ſnae; Fr erred 
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tha | froall bigneſſe, bur a centre pri eto ſpeake of,and inreſpe&t of the other heightr, as the $.9 
_ 1 o.ſpecre.it carioch no acouptatall. Fo whickbonſs all Dial are 297 bem —— dwekin the- 


centre ot the earth. And betweene a flat heere on the circuit of the earth, and a flat cutting the centre of the 
earrh,ſo they be parallel, there is no difference in thjy bchalfe. . 
2 Allplaine n whatſoever and howſoeuer they decline, recline, orincline, doe repreſent ſome one ho- 
rizon in the world. oo | | | | | 
3 Euerie Horizon Whatſoeuer, repreſenteth a great circle of the ſphere by his definition. 
4 Euerie great circle hath his two poles,euen asthequinaRtall hath by the 2.definition. 
5 The poles of any horizon are his zenith, and his Nadir. | | 
6 But to avoyd confution of vnderſtanding hevcefqrth inthis. worke of Dyals, when I ſhall ſpeake of the 
pole or poles, | will meaneonely the pple or poles ofthe'world, . | 
7. And when I ſpeake of the Zenith or Nadir, I will meane ut fimplie for the Horizen of the place wher- 
of | (peake,asthe common order ot ſpeech is, » Nj 5 
$. And tor that the poles of any Horizon repreſented by any wall,bancke or flatte whatſoever,are intruch 
che Zenith and Nadir of the ſame bori{on , therefore I will call the vppermoſt the pole Zenith, and the yn- 
dermoſt the pole Nadir of any ſuch hori{on,wall, bancke or flatte. | : | 
.. 9 Every Flac wharſoeuer imagined hath two faces, as I may callthem , on ech fide one,as in a Counter, 
(which thoughit be a ſolide and (orie ſmile) the one face is crofle, the other pile. 
- ...10 In —_ _ circle there is a flatto b: imagined of two faces , or two flats I might ſay, reſpeRing (c- 
uerall parts of the beauens: as for example, If you imagine a flat in thequineRiall circle, the ſame ſhafl haue 
ewo faces, the one reſpeing the North Pole,the other the South Pole. | 
- - 113 You ſhall cindeno greatcircle of the howſoeuer imagined, but that looke how much the north 
pole is elevated above his one flat, ſo muchis the ſputh pole'eleuated aboue his other flar,or rather depreſicd, 
£0 ſpeaker more aptly ro my purpoſe, and ſo contrariwiſe, which on your level you may moſt euidently ſee, 
For placing the Finirer to our latitude yz. 5 1 > degrees fixed vnderthe north pole, you ſhall freight ſee tbe 


ſouth pole depreſſed 51} deg. vnder the Finer, which is the eleuation of the ſouth pole to thoſe people which 
be Antypodesto vs, an ſo forth in any other latitude. ns - 
12 Sythens eucry flat whatſoeuer repreſenteth ſome one hori{on in;the worlde, and eueric horizon ſome 
- one great circle ofthe ſphere, as is before ſaide : therefore euerie flat not being a right horizon, lierh in ſome 
one great circle, aboue whick one of the poles is eleuated, having alſo another Antypodall flatte imagined | 
on the backſide , ynto which the other pole igyjas much depreſſed, or to ſpeake it Antypodally 1 may ſay cle- 
uated: for you muſt norethareuery right horizon hath neither pole elevated as ſhalbe ſhewed. 
13 Ineueric laticude you ſhall finde both the poles to be eleuated aboue the flats of the Yerticall circle,or- 
Eaſt Azimuth (which repreſenteth alwayes the North and South wals ) as muchas the latitude lackerh of 
go. As for example, ſet the Finer to our latitude videlicet 5 1 >; you ſhall ſee that the zenith line which - 
alwayes repreſenteth the ſaid-verricall circle hath the North pole eleuated 38+ deg.aboue his one flatte, and 
the ſouth pole as much aboue his other flat, ls hn 
' 14 Notethat when you finde this word(Latitude) fimpliein this 6. Booke , I meane the Latitude of the 
place where you remaine, and thatto all other walles agd flats,I will vſethis word Elcuation,or poles Eleua- 
tion for diſtinQions ſake. _ | 
::15 Alſo 1wilvſethis word Horizon ſimplie but to the place of your biding,the reſt I wil cal wals or flats 
when as I meanethe Hori{ons or great circles repreſented byghcm. , | , | 


RE —* 
Of the diftinftion on Drals into two kends, Inſtrumental and Spherical. 


p=r-yHe ſhapes, formes, faſhions, and deuiſes for Dials are very many in generall: yet io particular they are 

, but of Bn ſorrs, for either they are madeto deſcrie'the houre by the alrirude of the ſunne, of which 

< ſort are Quadrants, Rings, Cirdes, Shippes; Cilinders, and ſuchlike: and thereforerather to be called 
inſtrumenrs then Dials; Or ellethey are to ſhew the houre by the ſhade of a cocke, ſtile, or Gnomon withour 
reſpe& of ſunnes altitude , of which ſort are your common Horizontall and Murall Dials of all forts : your 
porrable Dials with needles: your Equino&iall,yaur conuex,concaue, and ſuch like. 

. Of thefarſt ſort thedeyiſes are ſo manifolds, which euerie learned Aſtronomer may and hath deuiſed ro 
his fancie, that a great volume would not contanethem, VVherefore ſince erbe trobleſowe and bufieto 
make,and being made ſeldome (erye but to one latitude, and withgll cannot be vſed bur of thelearped ſort 2 
I Jo not meane to entreate any whit of them , bur will ſet ouer thoſe that are deſirous of ſach fancies vato 
Mugſter,& Orgntius de berolegiir: to Apian,who hath made a bufie Horoſcgpe:to Sconer,not inferiourto any 
ef zbem: to Stpphler, and ſuch ancient wnyers, where they ſhall ſce deuiſe y 1 to werie them. And the 
ratherI omitte theſe inſtrumentall Dials,becauſe all their vſcs are farre mere reddily performed by myrevel; 
Yes krownethatthe vnderſtapding of my 7evel, ſhall cauſe any man almoſt at. the firſt inſpeRion.tp make 
apy of :þemn: fqr the ovely and chiefelt mateer i their fabrication dependerh on the knowing of the Sunnes 
true alirude far cuery houre throughthe yeare : which by my 3.Booke 3 1.Chap. is bad for the looking on. 
Apd ſol leave all Dials of that ſor, rothem hat like better ofthem then euer I did. ForI rieuer loued to ca« 
rie a Diall abour me, wherean I muſt bee driven, tohunt after the boure when I had necde of him : which 
wings of mine,was the onely cauſe that made mexto deviſe the furniture of the level as you ſee : Forthar as 
wie often laig.by Gemma Friſips, Regula, Cynſor, and Brach 


tolum, Icould get nothing withourhuncing 
wk , and ſamznimes the Cyrſor led me.fuch acourſe that T haye begve fainero gue oper the chaſe, or nor 
ply.purſued it co the very point. Thus much of inftrumentall Nials. The ſecond fort which are more apilis 
called Dials, I meane at large to proſecute in this yolume, becauſe they depende altogither Ex prozraftione Spe= 


rica, as 


\ 
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thenext Chapyer ap and make not alittle to the linely vnderſtandingand wonderful y@ 
——_ Inlatin they are Felels or Hyfrunans $5joverica, alſo Horelogia of the greeke word, 


Chapter "7" 
Ofthe definstion and derination als andthe ground 
" ion —=7 


L detonettes mighe be called « plaine 2 but onely thatir wanteth parallels; for the lines 
—eodrwq ey by _ meridians oc boventiteref the ſphere proſpe- 
Jon ap by the * ddkand acceſſe ynto them : as here following I wil as much 
volume manif elt, bicauſe the ptr ek will hardly beleeue it. But firſt ro define ati oblique Dyall 
chiefely wr or in queſtion fp + — ba An oblique Dyallis moſt commonly a fonnds Cuperſicres 

25 ro ſome 2g many or concentricketo his circumference, from whoſe ce 
. our ceenatneflecyhelioes, ym vnto theinterſeQions of euecrie 15. meridian or houreline of the ſphere with the 
Horizon : cutting alſo the circuite ofthe ſame Dyall Ratre, into like and proportionable parts ynro the ſaide 
incerſeRions of ofthe Hori{on.Forthe demonſtration of this defintion,take my teveljn yohr hand and 
ſet the Finizer to thequipoRtiall , which repreſenteth an Horizon where one ofthe poles is Zenith ; now if in 
this horizon you imagine a rounde plate to make a Dyall on: the ſame muſt needs be equiballance, and con- 
centricke, both to C_—o_— and. Fipiter, becauſe they are in this mms es - (che all one circle: 
a__ for as much as the parallels lefleand lefle, even ynto nothing atthe tthe pole is here 
_ th, therefore it muſt. bethar ſome one of theſe parallels is eq quid to this round 
late for your Dyall, fo that a line let downe from the <raih 0 oy ſhallcut the centres 
purepery} Horizon, el, = en rookies non 4 ODER AT ihe 
[1 pf ng to 360, parts by the meri qe nod e , of w 0, the 2 815, 
therefore euery 15 meridian . qua pores called boure RR regs rather ſpherically calle 
houre circles) doe nowe deuide the Finiter | inthis fever into 24 4: Rn parts : whereforeif 
you imagine 24. lines iſſuing from the centre of the Finirer, (which i is alſo the centre ey the fe Dyall plate, and 
xepreſented here by the centre ofthe love!) voto the 24.interſeftions of the ſaid houre circles with the Fiairer: 
they ſhall deuide the Dyall plateinto 24.eq wall are, becaueth nrrſeBons in thi horizon ar equall, e- 
nen asthe parallelthat ſtandeth direGly 01 ouer is deuided : ſothat by this definition you may con= 
clude chats a Dyall, made to that Horizon, where cop Pole is zenith, is onely a circle deuided into 24. equall 

parts whichis called an equinoRiall Dyall. 

As this demonſtration is moſt manifeſt in the equinoRiall Horizon, where the aide 15 .meridians cut the 
Hori{on inte 24.equall parts : ſo falleth it out plaine ynougb in any other Soc » Where one of the poles 
- Is eleuared aboue the ſame otherwiſe howſoeuer: For euery ſuch Hori{on, is allo denided by thoſe ſelfcſame 

- 24+ meridians, into 24. partes, bur ynequall: and by hovv nontog 5 the pole is eleuated, the more vnequall 
theyare. For demonſtration whereof, ſet the Finiter of the level, ynto our latitude here at Reading, V4. 5.12 
deg. vnder the pole. Now to ſee the proportion ofthe ſpaces for the hourdlines of aDyall to the fame Hi 
zon,marke how the 1.5 prickr meridians os 
re D—__ WT 
E or yours egrees on or 
' tweene echcutting you ſhall hane thereon 
the d ſcruing tothe ſeuerall diſtances 
2 ofthe Lourelia 0 that if as 


A== 


4 —— 
8.8 . doat pot 


Ab N Fender ey ſhal cur he — ry into 24- _ 
like vnequall parts vnto thoſe,made on the 
horizon or Finer in all reſpe&s proportio® 
wy an Symitrially agreang, io that whi- 
thoropr Dyall plate pra or little, his 

ons are proportionable. 


| | : ®. | Forbetter explanation heereof vnto the 
, South *2unanoy 550Þ 213 30*'6 ut Sunaq R 
pole, ouung 913 3923xy 29230 oprigoy ,, Las 6 learners: dnl thr yo « Jos 5” 
wiſe, and all ofthem ioyned at two points or pates 1 theſe 24. wyers bobs ſer ech of like diſtance from o- 
ther, would make 12. whole circles ; whereof you any one of them for the meridian circle 
chen ifyoudid prepare a round plate,or thinne boorde, Rake hat hole in the centre , of equall circuitto one 
theſe 12.wyer circles , and didput bum within theſe wyers , like a bird in a kage, bur ſo that the one pole 


Where theſe wyers meete, mighr be inſt 5 15 deg. reckoned on the meridian wyer above this plate, and the 
ha andlafly chruſtaireight yer through both the ſame poles, & the centre 


| rallelynto him, which worketh the ſame effeR. | 
_ © -SecondlyI ſhewed in-thelaſt Chapt. thiat the ſphere is ſet about with as houre circles, meeting at the 


rt 
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lare, as ici this figure dppeareth : you; hane a pleipe ocular dertanfiration of thegrounde atidreafon bf all 
bal for ifnow you faſten athreede atthe centre of the plate, to the axtree line: or elſe a ruler;and:lay the 
ſarne from placeto X pops where the 24. wyers do touch the round plate, you may-thereby drawe the houre 
lines for your Dyall,as many as ſhall ſerue yourturne, as I have donein this figure, which hath but 1 2.boure 
circles,or wyers here ſented, becauſe the whole 2 4.could net welbe drawne,butthe other.1 2.you mult 
imagine tolie ſo oppoſite and directly one to another, that every one hideth his match. Now if youplace 
this plate within the wyers , neere or farther off fromthe 2s » according to the Iatirude of aftty countrie 
whartſoeuer: you may thereby make a Dyall thexeunto. So thats man might make a pretie inſtrument of 24 
wycrs,to makeall'mannerof Dyals by , if there were no otherſhift , but you ſhall have my level about you 
when the wyers will be to ſeeke, neither can the wyers be cxaAly bent true compaſle, nor being bent, keepe 
theiriuſk places long. | POR I PPE POE, Oo i 


. What the cocky or Gnomon of enery Dyallis,and by what reaſon they © 
1. . - ginetherrneſhadetothe Dyall. 6 


Irſt you ſhall vnderſtande that the cocke, Stile, or G=emen of euery Dyall I meane the line thereof | that 
yeldeth the ſhadeto know the houres by, lyeth di yin the axtreeline of the world, or atthe leaſt, pa- 


poles : which maketh 2 4.times 15. ey the ſpace of time, whereinthe © commerh vnto every of theſs 
15.by the motion ofthe Primum mobile, or rit mouer about the axtree of rhe worlde, maketh one houre ; So 
that an hovre is the 24. part of this reuolutiqn once abbue. Theſe 24. hovre circles of the (| phere are - 
ſented in the laſt Chapten,DF24-W70n, of which, euery one is ſo direQly oppolire to-bis march agajnft him, 
thatthey both make one whole circle. Inſomuchthar of the 24.hourecircles,or rather ecnicircles,(a's they are 
in deede)there are made 1 2.wholecircles, meeting and croſting ech other in halfe at the poles : wherefore of 
neceſsitie the axtree muſt needes be dyametreto them all by the firſt definition , and firſt Theoreme of the fifte 
Booke. This knowne, I chinke there is no mand ignorant , but. may conceiue without the 2 2; Theoreme 
of Euclides proſpeRine: that if a circle with. bis diamerre or axtree,be turned edgelong towards a mans eye, 
char then ir appeareth to fight no circle, buta ſtreightline like vato A B in this figure . By this onely proſpe-+ 


ive reaſon ir commeth to paſle , thatthe ax-. 
rree line giueth ſhade vntothe Dyal.For when 

the Sunne.is in any houre circle, the ſhadowe 

of rhe axtreeline is extended thereby direQlie, .. - 
on the houre circle oppolice tothe ſame, and! * 
by that meanes ſheweth the houre. As forex-: 
awple, if you place the inſtrumentof wyers; qr £<a. 
mentioned in the laſt Chapr.ſothattheround- -., , **. © 
play cpinded wha heh et ee equi= - .. | 
ballance to the hori{on, & the meridian wier, . 

dire&ly Notthand South, the pole aboucthe - 
plarte-Northwards, in order ſpherically-: you 
ſhall chen ſee that the Sunne being in the me- 


' ridian circle Southwards,ſhall caſt the ſhadaw 


of the axtree line dire&ly on the ame merigian Northwards, which is the reaſon in all horizon Dyals that 
hauetriangulercockes, they giueno ſhade at 12.0ftheclocke.. Likewiſe the ſunne being in the 9. of clocke 
houreline; caſterhthe ſhade of the axtree linexlireRly on his opp ing the 3. of clockeenrcle: in ſo much 
thatin your inſtrument ef wyers, you ſhall;perceiue that at eucrieTi 7 dv » the ſame houre wyer 
with his oppoſite, and the axtree, willall three giue but one treighe line for ſhade, which ſhall be direQly on 
thehourcline,drawne one the rounde plate for the ſame honre. In that by one Dyall exaQly made, 


' @ verie rude and vnskilfull man may make any like Dyall, ifthe cocke were ſer vp to his hande, for at euerie 


, and ſo fora ſhift he might make a Dyallin a day: if 


hotire his ſhade will np atahys Fav, mp hen wp. 
the:Sunnechauncenotinto-acloude : then he muſt tarie the Lordsleiſure. This macter is expreſfied in the fi= 
«-:,, , Ofthediniſion of Horizons, and eſpecially into three ſortes. 
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A Libough that euerieleaſt Geclining of anie wall, flatte, bancke, orbuttreſſe , is particulerly a diuerſs 
A tins oa, by the firſt preamble: = hath. a ſundrie eleuation of oneofthep er fo thas. 


5: ak harizonsbe infinice: yer by tvvo other 
Whereof the greateſt is go. and the leſſer bur pwo.. For as.in all, Aſtro workings 90. horizons ſerue 
tough che world, even as [ ſhewed in the 2.Rogke and 2 1.Chapter,thereaſon iz,a5 | there iaid,becauſe he 
that.coulde go.continpally ypon one. of the poles, ſhall inde that when the pole. is once 90. deg. eleuated, 
hee then isatthe heigbeſt, euenin the {enith; then Jer him goon Rreight he ſhall ſee. bim ſinckagaine on the 
other fide of him, So alſo in another ſchſe , they make but two differences 'videl. Heriz en refs, and berifen 
% quiyetſome make three , which I for diſtin&tion of my Dyals thinke beſt of, vx. Horix, on reffus or Pol= 

> eqtimodtialis, and obliques. HoriCon reffuror Tolary a right oripolare Horizon , they will to be where the 
AequinoRtall is 4enith, and the poles leyell with the Horizon, neither of them appearing aboue þ 

| | an 


e.g rhis nfo the nes they are brought to a farre lefſe number: 


"2 > 
"ki # 


. 


wy 


and for as nah as allehe meridians mectear the poles, anions 
pr edunby TS EET ITY Hare of img Where _ 
Eaſt or VVeſtwall, are bolt pruhrns + wk be direftly i rhe png 


any — Sn or ED cutting either polen,thaths ro- 3 oh ot which wean is 
noi eprherg the poloio fn the 


and become 
mens» of word wore ay ws HoriCon oblquiftimus, Kees eh ode in this hori- 
20n dog "TH Snnhough they wet round abourthe Ge of an hill. 'Burif ay opinion might ſerve for 
callrhis, Horizon Peleris, for that the pole is &evith , PCT ed: for 
therexLenith : my reafon is becauſe the denomination of any Bs þo pr > pro 


_ the kr: of ir, which he needes ws _ , forthe ſtarres 


power and force quo in che INS alſo the Zones, CS, and Parallels 
take their nam her, whichareimthe Zen, for it i wereabſurde to fa that a man 
were inthe bor z one, Horizon, where he ſhould finde him the coldeſt. 
Notwirſtanding I4vill ene in peace Mera learned men that haue writren,ra- 
therthen to offer to ſtande in armes againſt theta , knowing my validitie too weake to encounter 
hw. fn py on ee ee ared heme to terme euerie yall and flatte ,-by-the plare 
COR | 
£izon loo . 
Heriz, on Oblique, an oblique Horizon is where one GED clenated how much I: 
come to 9o.degrees. | 


| Chapter 6. 
of the diifion ofel Dial: imto three ſorts, and whie they make ſpew of greater 
diwerſotie then there bss 


N the laſt Chaps. I diſtiagmthed all horizonzinto three forts ) -andthatfor two cauſes the one;forthat 
the formes of making all manner of Dials is bur of three ſorts , a» ſhalbe ſhewed inthe nextthree Chapt. 
therefore marke them well, make rhoſcand the other: forthar the dials to every of thoſe Hori- 

bb roars nomen of a ſeuerall forme, For the dyals of allflats lying inany ny coces | 
haue their hourelines parallel onerd atiother, and their tockea long ſquare , although ſome a flile or 
wyer, which is norſo good nor ſoa eto the nature ofthe dial{ : becauſe the tile muſt bevfa iuſt de=- 
terminate length : and then can yelde ſhade to the Dyall but fromthe yery toppe : whereas the long ſquare 
along line for ſhade, and the ſame Loca 4 the hourelines, and like yto them. The 
te 2s uin. are but acircled wenda parrs,the hourelines m athe. 


zons require their cocke or 


= 
Bari cometo mendeie, = 


= middeſt of = 


eigh is the pole here, ſaidle he fie foore hi yy 


frne your cuncin you ove 
the ell yas and Lo cauſes of em. tet aylLry) 
others, pa heeiteen nn Rr _—_— 

avd hotizony, and are but-wreſted as Konellerepee ure dye hier Eo ao of ew. 
isone of - wav} rally. aguated 447 There is none ofthem but of  ſerueth to a countrie, dif- 
from yours, either in longitude,or latitude, or both: bvt eſp, 
is great diverficie and difficultie , for that onely- drineth-ys to alt 
their numbers to makethem ſerue-in our couptiie Asfor rxapleie ap Faſt 
berevce ton - 1:4 ph no ſhade, and then is it 6.of the Ay ogurn ing — oth coun 

pee of longitude is 99.deg,Eaſtwards , or more point 

horizon, it isthen 35. of chedotks and ſo wouldir git Es 
| * kei lectin beinour meridian. bis ar og! thepoles. 

countrie, iculer i 

ar [rout ya the 12.0f clockei alayes 32 of be 
x. 'no ſhade at x} .of clocke: that the ſame is: wade 
| —— 
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The Matbematicall fewell. 6.Brokes -,,, © _ 7 
How to make the firſt kinde of dial to the EqumoTtial horzzon that ir, where - 


one of the poles is zenith. 


He matter is ſhort and already ſufficiently to be had by the 3.chap.devidea circle into 24. equa!l parts 
[ fro the ccntre,drawing the houre hnes vnto theth, then ſet ro the figures fro 1.to 1.2, & thence from 1. 
to 1 2.again,to make "p a 1s no matter where you begin to number,ſo you wake an end wel: if zo © 
would needs make this dial by the /ewelin the 3.chap.you have inſtruftions ſufficient, the cocke is bur a ſtile 
or wyre erected az plum gs may befromthe flar,ſo thatthe rop be no neerer tothe one part of the circle the 
the orher. This diall though he be ſleightcan leaſt be ſpared,as the ſhipmen can witnefleavhich with a qua= 
drantannexed behinde him,ſerueth in everye latitude where the ſhip goeth,a thing moſte common, or els I 
would ſpend ſometime abour it,if you know it not,look 0rextuu Be Alunſter de borologizr,or in Engliſh the Art of 
nauigation and the regiment ofthe Sca, P _ -. EY 


_m ROD 
How to make the ſecond kinds of dial to a right horiz.0n that is where the Equi- 
nottiall cutreth the zenith, rogetber with the ground and reaſon of 

al azals to ahy right borizon, 


| bnyedp the 3.and 4.chap-the reaſon of making all dialles to any horizon,where any one of the poles is 
*eleuared to come of the interſe&ion ofthe houre lines, with rhe horizo, And by example of wyrcs the ſame 
concluſion,6& withal how that the axtree did after a ſort delineate out the lincs of all dialles,by his ſhade. 
Bur now in a right horizon where neither of the poles are eleuated, becauſe the Zenith is in the EquinoR.one 
of the meridians muſt needs be the horifon;8: of thereſt ofthe menidians,the one halfe be alwayes wholly a- 
boue the hoci{on, & the other half ynder,they al cutting the horizs together at 2.points,which are the pc1c: 
which is the cauſe that they diſtinguiſh not the houre lines of the diall by their-interſeQion of the horizon,as 
in the EquinoGtial,and obliqne hocizon,butyet by —_ of the axetree, they wil do it here as wel as in them, 
and that in this manner. Take your 24.wyres ſpherically contoyned, as in the 3.chap. and erc& the merici- 
an wyre perpendiculer on ſome plaine flat,ſo that the axetree wyre may be parallel to the flat as in this figure 
you ſee. Now if you were vnder the Equino&iall,orifyou erect one part of this flat,ſo that the poles & azxe- 
tree of the wyres thus placed, may lye.leuel with the poles of the yorld:that is to ſaye, in your meridian ac=- 
cording to the poles eleuation, you ſhould then ſee the Sunne at A rig br Horizon, 
his riſing,to ca the ſhade of the 6.a docke wyre, and the axtree Sun in the meridian, 


wyre direaly on the orher 6. aclocke wyre:that is to ſay, paral- 
,lel ro the flatre: ſo that the dialles ynder the EquinoRiiall haue | 
no houre ne for 6.2 clocke,But after thatthe Sun riſing to 7« VET £\ 
c=1; 


a clocke,doth caſt the 7. a clocke wyre,the axetree wyre andthe A & 

other againſt him,al three in one ſhade,making ci heline 5 

equal to the axetree wyre,6 may ſerue for the 7. a clock houre _ MIO | 
line,if he be not before drawne. Likewiſe at 8.a clocke, the 8.a 

clocke houre wyre,the axetree and the other againſthim,yeelde Ef LA db 

al threebur one ſtreight linefor ſhade: which ſhewerh 8.a clock, Su (E——==F* ,; 
' agndſoatg.1o.11.andthen at 12,the Sun is direfly ouerhead: =_— 
Wiich would cauſe the Gnomon or axetree if hee werea longe þF —_—— 
ſq1are,ro yeeld no ſhade: then the Sun byhis comming down | Sf þ} 
ſcribech the after noon hourcs,as by this figure I hope you plain= El 

ly conceiue. = 


This wel vnderſtood;you may make the dial eafily thus: Take - t > -. Moc 
a long ſquare ſtone or flat : and crofle him in the middeſt both a7 ummm gunman 
wayes with two lines ſquare ech to other; letthe longerline bee «r 

Eaſt and VVeſt,videl. A B: theother North and South,vz.C D. _ ,, 
Then ere&e your 7ewell perpendiculer on this Eaſtline A B. 
and dire&ly with ic : but ſo thattheplum line of the Jewell maye - 
ſtand perpendiculer thereon, in the croſsing of rheſe two lynes: TIO Oe 
and theredeuiſe by ſome meanes to fixe him : that line of your mom. 


taco guamum | 


SU eeenemy 
 Tewel({ofyxed,ſetyour rule with fightes totheline of Lexel,which The thade of the axetree as 7, clocks, Ln 
is then parallel to the ſtone or flar,and ropreſenteth 6.2 clocke in any countrey.where the EquinoRial is Zee 
nith,then lift vp-rhe end of the ruler,vnto the next 1 5 .deg.of the Lime, and looking through the ſights, mark 
 withapen(as you may eafily doe)where your eye beame doth point on the ſaid Eaſt line;there draw a lyne 
ſquare ouer the ſtone forthe 7.a clock houre line, that done, lift yp the ruler other 1 5.deg. and there marke 
with a pen where your eye pearcing the Res, Cobh poliege on the ſayde lype, drawing there alſo another 
crofle line, for the 8.a clocke hourelin e,and ſo doe with euery 15 .degree of the £imbe of your Iewelin thevp- 
prmey halfe,vnrill you have done, as in thigFigure you may beholde. Alſo you may if you liſt lay the lewell 
art vpon the ſtone,fo that his plumbe line lye dire& with the crofle line C D,and his Limbe rouching the Eaſt 
line AB aqd then fyxing a threedin the centre of your level, leading about the ſame from 15. degr.to 15. 
xeg.:ofthe Einbe, with your hande;,and at euery place where this threed doth cut the Eaſt line, there drawe 
lines crofle the tone ech parallel to other,and ſquare to the Eaſt linetthen ſet numbers thereto as in this Fi- 
ET IVY = N gure 


V 


os The Mathematical! Iewel. - 6.Books. 

c ſee. The cock or | "- "The Tewdl ojther ereffed to thi tye or deprefſud 13 the flat 
pico roumayHe.Thromicor ghee =» To in doin 
like vaco G, inthe 1 2.a clock 0s | 
line, whoſe length is commonly vſed +. 

valltothe line C D, or is may bee 
er or ſhorter art your pleaſure, but 


| 2 _r 
lewel;& the line A B. Thus maye you - 

notethar wherher your lenel Bande A | >: -_y 
perpendiculeron the flat,ot lie down I URN =S 


24 


bs — 
theron the croſiings of the long line | _— al \ 0» Kh 
AB, which ſome aiitheronch tne | | 39 xk Hog 
areal one : ſo thattheleuell line of fro mer . | 
your level be parall.ro the touch line, as 


Chapter 9. . 
How to make the third kind of hall to ph oblique horiz.on which they commonly cal 
 . .. , enberizon diall andibat very eaſily. | 


VVaa you cothe jatv atty countrey,where you would make a dial:firſt you muſt get the poles eleues 
tion or latitude, thereby the 3;book 5 .6& 8 .chap,6c ifyou fyndrthe pole cleuated any whit, then you 
may be ſureitisan obliq Crone which if you wil make a dial, ſer the frror of your ievel ynto 
the ſamelatir. found where you ſhal ſee the Linbe or vttermoſt meridian of your jewel and the axetree or Eaſt 
houreline,to cut the finizer go.deg.or onequadranit zpart:which is the cauſe thatin an hotizon diall, thi firſt 
poinc is to dexidethe circle into 4,quarter>. Furthermore,if you behold your jewel wel in that ſcituation, you 
ſhall ſce,that the houre circles, (I meane euery 15 . meridian = the one fide of the axctree line,doe cut like e= 
quall degrees on the fnivor, ynto the hourecircles on the fide, eche to his matche, beeing both recko- 
ncd eyther from the ſeueral vtrermoſt partes of the Limbe or on ech fide from the centre: Which is the cauſe, 
. thatifthe deg.of an oblique diall be knowne for one quarter,allthe other 3. quarters areto bee drawhe by 
that: ſo that by this meanes, the two diameters ſeruing for the noohe linean Eafine beingdrawne,s. ſpa- 
ces more knowne ſhall ſerue ro make the wholedial by: which in my opinion can be no great toile. 
Example here at Reading the latitude is 5 iZ.deg.ahd therefore is an oblique horizot, To make a diall 
thereto, l gera flat ſtone or plate,and thereon make a circle, or rather a Linbetorhe diall : trosfing the ſame 
ſquare vppon the centre, with 2.lides into 4.quarters,of whichlines I appoint one to be the noone line,G at 
hts North end write 12, theather the Eaſt line,& ech end write 6.Then for my further eaſe,becauſe I wold 
not deuide the Limbeof thy dial into 360.deg.as Cor. Gemma teacheth,| make on the centre of this dial a blind 
circle,equall to the graditated circle on the Lembe of my ievel,al which done, I ſet the fniter of my ievel! to the 
$1 ©elatirude,and theredoe I marke what deg.of the Finiter, the 1:2 +3+4.6C $44 clocke hourecircles doe cut; 
I finde at 1.aclocke 1 15.Jeg.at 2.245.at 3.38.deg.almoſt,at 4-5 3745-7 17,al of chem reckoned on the | 
Finer from the Lembe of my jevellinwardes: all theſe ſeuctall ſpaces of degrees, take with a payre of compaſs 
ſes orderly one after other from the Limbeof my jevell,and ſer them,or notes forthem on e of the noon 


line in rhe ſaide blynd circle, beginning from the noone line: and thet doe I drawe lines from the centroof 
che diall , rhrongh all the notes r this —_—_ __ Vrelt, 


bliad circle vnto the Limb ofthe dial; ſeruing 
tqthe houre lines, as by this figure you way 
more plainly perceive.then by many words. 
To:thelſclinesT fer theſe nuwbers, 1.2.3.4: 
and 5.0n the Northeaſt ſide,& onthe North- 
weſt quarter : to them theſe numbers: 11. 

3 oy +7.as you ſee: then if fou draw forth 
the 4.and 5.hourelines vnto the. Southweſt 
quarter : you haue the 4,and 5 .houre lines 
whiche the Sun riſeth before 6. in the Som- 
mercime. Likewiſe drawing footth the 7.8 
$.your dial is made: & for the cocke or gno- 
 montothisdiall, if you rake the degrees of 

' the latitude,vz.5 17.deg. in your copaſſe & 
ſert the ſame it: your blinde (circle, drawing 
thereto a line from the centre, and ereing 
at'the North end of the noon linea porpen- 
ve 


er! Nt te ane porveranee thy bY 
dcontaine like amber of d being cake! 


| The Muthemiaticel lewell.. - 6.Booke. :- Þ9 
the Seath fally, called 


How to makg adiall tos wall beboldin 
of ſome eAmthors Horologium verucale. 
Hat wall which I call a South wall,is an horizon, or great circle, whoſe 

& wal wh | honor grece cone 
ee Ine 


od 


_ therefore isitan oblique horizon by the . wherra you may eaſily 
jn it altererh a liecle, you need make butbare 1 2.houres}for that no perpendiculer wallin' 
GH Pg eg ep CHAT A Dialbidlng theful Soub . Zenicd, m_ i Wh 
you ne Ee mayieotd he _ - x 
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The Mathenaticall Iewill.” PO 


' rcde of thefp kieare,euen.as ou ſee the lines of this preſenr figure, ' every of , 
Jer walll,the: Grcle AD,B ot is here the horizon his: centre isthe. Zeni 
' muth,in which circle,the Eaſt arid V Veſt wall 1yeth,. 
the 12.and 13.chap, CD is the Eaſt ati imurh, called of 
. many authors ſimp FoCireulas verticals, the vertical circle, 
ricale; norwithſtanding al the azimnthes are vertical cir- 54 , 
| cles,fo called,quis tranſeunt per verticem,l ſay in this Eaſt a+. 
xz imuth C D lieth the South and North wall by the 10, 
and 111.chap.thelineE F reprefenteth a South wall,de- 
dining Eaſt, and a North wall declining VVeſt lying in 
the 45-and 1.25 HO the azimuthes are counted 
From the Eaſt vnto 360. The line GH repreſenteth a 
South wall declining Veſt,and a North wall decliving.s 
Eaſt,lying in the 1 35-831 5.azimuth, and ſo of all thet $ 
rey you ſee in this figure drawn within the lefler 
repreſenting the globe of the earth,& areto be ex- 
rended,or as many other as you can _— .Itis moſte 
certaine and manifeſt by the 2.def.that the poles cenith 
and Nadir ofguery azimurh lie inthe horits,as thepoles 
of euery meridian lie in the Equino&.,VVherfore as the 
Hae a _ wary. wh _ lie ds 
10 rhe tou e e horiz. 6:eus ſo e 
| x@ithi o tf any: das wall ref; | 
parteth ſo muchfr6 the South 
I NE Ns chute p 
$s pole Zeni mt omuch if on will azke 
wharthe declination of a yyall is: I ſay it is the dikagcabeven his Gere cen th nh or nenth points 
_—_ - xp tboke which way declination denominated 
bY os tepoe Za ol emis nnd Elon ms hens hr wal called a South 
wad fo efrheret Arfor end zenith of the South wall C D is B, 


bur the ies. enich of theNorth wall C Dyjo A fre wall A Bis D,& of the VVeſt wal 
C,for circle hath 2.faces,as is ſaid in rhe 10,pi oof th DET. 


remprin-pagn ge eld 


B, is euery 
the pole {enithis H, whoſe declination is the ſpace 
E F, the pol eZevithis G, whoſe declination ig "AG, atlfs wor c 
every wall, fat,and hori{on,oughtto rake his name of the phage or oi 
of his owne ſcituation;for if F ould ſay, Sond 
North or South diall,but if I ſay make me rape 
we thinkerh as I ſhewed in the 5.chap chap. they cg 
Zenith is the poleir erveenmapangpicr't yy. 
ciall.Laftly,aldeclining-walles are denided ing 
ending apr declining, and 

' North ſemicircle CAD, opener Y | 
to No ſelene g Eaſt: :whoſe pole Zenithes ein! 

zenithes lie in the northweſt quadrane | 

2m argin the; out! 


fc 235.0 


ae chi dectinariat of weatin are ich 
inane Tinanags => bee 


' mean a South d, 
Sun being j a 
fo farre] 


through thi ,perpendi Rom cavof the Bdoothe which 
of your lebe;and apply it to the wall. V Vell,e comnrro the matter, when you have rhas 
Latin ofyoueteviand op pegs or ya. Zenith of rhe vall:hereororuring above th 
rule tillthe fun pearce both the -ugta\s Low nee are beer te 
Sun, © 


the difta 
bro woronpag her op andſok 
of any South wall VVeſt. All 
by the laſt 3.figuees, ſock 
places. Theleray hay 


commer 26.<f tuliz 15th + © thin beeing 4 "9 
I Lone GAO 

Sh ET ar ay yer py 1 hes lace the Lovell Tingol 
belpe of a qaarebonederthymencang x aboux the rule tothe Supne wits Linnbe 
the Lexellline, which Inotedina Dag 
Ende 6thap. 5 fo 


The Muthentaticall fewell, *8,Books. Toy 


ore is nothing but that you muſt reckon the Sunnes azimuth from the North, as hereis dohe ftom the 
uth. | 

Another exawple,the 1 4.0f Auguſt 15 $1.the © being in np 12,de.Itookthe declinatis of another wal 
about the ſame church,dedining VVeſt,rq ſeruethe after noone: wherefore comming thither towards the e” 
vening,[ found thediſtance VVeſt 20,deg.and the azimuth VVeſt 737.degrees, theti taking as Leforethe 
diſtaunce, vz.20,0ut of the azimuth 73>.therereſted 5 3 ,deg.the wals truedeclination V Veſtwards. Note 


that ifthe ruler of your Zwel/want neceſſary fights for this e,you may hold athreed , and plummet in 
your wp; 6 that the ſhade ofthe threed cur the centre of the lewell,and then placing the edge of the rulc c= 


wen with the ſariie ſhade,you have your deſire. 
| Chapter 16, 
How by the detlinatron of any wall knowne,o finde his elenation with 


hu angle of deflexion, 


Heeleuation of a wal is alwales the height ofthe cock, for as I haue often (aid, the cock of any oblique 
diall,muſt be eleuated in his due place, as much as the. pole is eleuated aboue the wal wheron it ſtadeth. 

"The angle of deflexion, Ical the angle made between the 1 2.a lock or plib lineof the wal, & the line 
where the cock muſt ſtand: which line is alſo the meridian of the horiz.repreſented by the wal. V Vherefore 
reckon on the lime of your level the walles declination learned by che laſt chap.and that from the pole right- 


wards,if the wal declining Eaſt, orleftwards,if VVeſt(though it be not material which way burooly for the 
demonſtrations ſake following,)and thereto lay the Zenith of ? ape Reete,then:reckon on the axetreeline fro 
the centre theeleuation of the South wall or the eGplemenr of the latitude, al is one,8 mork what azimuth of 
your wony, + p cur the axtree lineinthardeg. for if on the ſame azimuth you reckon thence to the Finiter, 


| you haut the poles eleuation to that wall,and the degrees ofthe Finicor between the ſame azimiuth & the cen= 
xe is the 4.angle of deflexion. 


Exarpple,the declination of the firſt wall mentioned in the Jaſt chap. was there found 16 = degrees Eaſt= 
wards, which 1 6;,deg.Ireckoni on the lwb of my Ievelfr6 the polerightwards,thereto1 lay the zenith of my 
Reete, which done,l number on the axetree line from the centre, the South walles eleuation, vz. 38 > degrees 
& there do ſeetocut the 1 25.azith. reckoned fro the {en. line,on which 1 2 4.azi.cofinting fro the laid 38; « 
de-to the fs. find 367.deg.which is the eleuation ofthe Sourh poleto that declining wall, then on the finicer 
betweene the ſayd azimuth,and the centre I find 1 23.deg.whichis the angle of deflexion of the ſawe wall: 
& ſo much muſt the cock ttand from the plumbe line, which in tf porpondiculer walles repreſenceth our me= 
ridian. This truely is a ſinguler concluſion which you will confeſle,if you conceive the reaſon of it, which is 
thus. The limb of the Ievel repreſenteth our horizon the axtreelitie our meridia-or Eaft wall:the EquinoRial 
the Eaſt azimuth or South wall:the end of tbe EquinoQiial line rightwardes, the Eaſt point of our horizon, 
the other end the VVeſt: thecentre the Zenith or rather his Nadir:the Fizirer the declining wall, and the 
Zcnith of the;Reete,the pole Zenith of the ſame wall. All this fo determined, and the diftaunee of the South 
Pole fromottr Nadir,yz.58,; .deg.reckoned on the axtree line fro the centre, there miſt needs bee the ſourli 
pole. Therefore the 1 2 5.aimuth cutting the ſawe 387, deg.muſt needes repreſent the meridian of the wall 
by the definition of a meridian which isto cut the poles and paſle by the Zenith of his horizon, and becauſe 
the heighr of the pole is alwaies the arch of the meridian betweene the pole eleuared and the horizon:there= 
forethe (aide 36 - .deg.mult needs be ie, But what may you ſee more,O notable ſingularity of an inſtrumeng 
rhatis,inafinuch as you ſcethat the angle made betweene the ſaid 1 232zimurh.and the axetree at their croſ- 
fing in the ſaid 3?3.deg. to be V Veſtwards on the Fiaicer; thetfote you might be ſure if I had not tolde you, 
thatthe angle ofdeflexion muſt be made on your dial V Veſtwards from the plumbe line,forit is a generall 
rule,if the Sal decline Eaſt;then muſt the cocke ſtand vn the V Veſt fide of theplumbe line,if V Veſt then on 


the Eaſt fide. _ WG .. 
 _ Chapter 17. | 
| To perfortrme the laſt chap a ſecond way by the 6.chap.of 

2. ____* ſpherical triangles. POOOTVEn 

Hough T tooke ſowe more painesthen needes in hel chap.to ſhewe you ſonie pleaſure,l meaneta 
take the moreeaſe in this: for in truth the laſt chap. is onely perfornied by the 7.ctiap.of ſpherical trian+ 
= gles, inaſmuch asthe queſtion demanded fel out to be the 2.fides ynknown of a Fight angled triangle, 
whoſe one fide 382-wasknowne, and oneefthe angles not right, which was the complement;of the decli- 
tion,that is to fay,the angle betweenethe axetree and the Finiter: atid therefore the laſt chap, and the ſayd 7. 
chap. of triari,wel vnd; itis as eaſie to doeic by the 6.chap.thusithe declination of the wal giuen, videl- 
16:.deg.takethat from 96.ſo haue you the complementrthereof,vz.737,whiche number ftotn the Linbe a= 
moag the meridians in the ſame 73 3, meridisfoiid, reckon þ fide giue being the ſouth poles eleuaris, v2.38 7+ 
 deg.and thereto lay the rule,& ſo are thedegr. of the tule betweene the ſaide 737.8 the Line the poles e= 
leuarion,which you ſhall find,as in tlie laſt chip. 367-deg.the deg. of the limbe between the rule and the pole, 
V4..12+.a8 before arethe deg.of the angle of deflexion:now iudge whether my worke of ſpher.trian. be nor 
profitable, the Rudy of which broughe me to althis,and wil bring any man tp much more that will confider 


wel of it, | 


. « 
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co at's Y ih - Chapter 18. 26 
WM | Toperforme the ſame athird way. 


GY God '& infinite is thevſeof this Jewell,chatT ſhould notkaowhow ro finiſh.bat that want of time 
n 


| Twill drive me to haſten 6ne end or other: here haue you now a third way to fynd your angles of eleua- 


| — tion,and deflexion, more apparant without wreſting of the ſpheare then either of the orher: I hewed 
before in the-1 5 chap.that the Finicor pain to the latitude; the Zenith line repreſenteth the South wall, 
and the azimy declining walles, whoſe pole Zenithes ate all ſciruatein the Finirer : wherefore now to 


"come to the matrer, ſet the Finer to the latitude, and reckon among the azimurhes from the Zenith-linero« 
wards the pole,the walles declination, and the azimuth there repreſenterh the declining wall : then to finde 
his eleuarion, you muſt ſceke his meridiari or ſome portion thereof, which is alwayes a _ circle paſsing by 
The pole zenith of this wall, and one or-both of the poles of the worlde. As forthe poles you ſee obey 
are,and where the pole Zenith of this wall is,cannot be farreto ſeeke: for looke howe wuch the wall or azi- 
muthe is declined from the Zenith line Southwardes : ſo muchichis pole zenith is departed from the Souch 
Point bf the Finzrer,rowardes rhe centre. V Vhereforeif youreckon thence inwards the degrees of the walles 
declination, there is,no doubr,his.pole zenich:which Ions whar meridian circle you ſee to goe 
from theace ſtreight ro thepole,wult needes be the meridian of the wall by definition of a meridian , and 
therefore marke where he cutteth. the azimuth ofthe wal, for his degrees thence reckoned to the pole, is the 
eleuation no doubr,and the portion of che a{imuth betweene this hys meridian,and the Zegith poynre of the 
—- the angle of defleiov. This chapterdoth depende onthereafon of the 24.chapter of ſpherical try= 
angles. | thai Rex, | 2a; cs tl 
-For exatnple,in the wal declining V Veſt 5 35-deg.mentioned in the 1 5.chap.the Finiror ſet to the latitude, 


reckon the 5 3.44 imuth from the {enith line ſouthwards, which azim.repreſenteth the ſaid walithe ro fynd 
the walles pole Zenith, reckon on the Eixitor 5 37-deg.inwards from the Sourh, & there ſhal you fynd the 60. 


meridian almoſt counted from the-Limbe,thence raking his way to the pole, which muſt needs betbe meridi- 
an of che horizon repreſented by this wall: therefore marke where he cutterh the 5 3 ; .afimuth, the diſtaunce 
on hirm thence tq the pole,you ſhal fynd 2 1.deg.the walles eleuationgand the ſpace betweene the ſaid croſ- 
fing andehe zenich,counted on the 5 35.25 imuth, you ſhalfynd 32 .deg.7.che angle of deflexis. Bur fee more 


the forwardneſſe of your lewell,which ſheweth vnasked the difference of longitude of this country from the 
countrey where to the wall is horizon;vz.60.deg.almot the diſtaunce betweene the meridians, cutting the 


Pole Zenirhs of exther place. - . 
| | "i - Chapter 19. 
How to make a dial to ary decliting wall reſpeFing the South, = 
He making of declining dialles before now that this my vel wil eaſe it, hath byn very tronbleſome & 
| ineful with a number of lineamtents to be put out after the dial ended, of which the Theerical demo- 
-* Rration was.not ſhewed, as in Munſter &; Orentis de borolegizs, you rway re, whereby - you had verye fewe 
Lut wear blindly ro woorke.on them. I haue.ſeene inſtrutions in many bookes, how to make the horizun & 
South wall dialles,as namely in Alberrus Durenia, Daniel mar ire Er, and nary theribur whe 
t hath come to thedeclining dials,they haue gititn ir over inthe plaine field, —» + 42 WR 
- Butto the matter,you may note thus much of y6ur ſelfe,that every declining wal is an oblique horiz_.be- 
cauſe you arc drinen to ſeek his elcuation,wherby you wold think that the dialſhould differ nothing in ma- 
king from the oblique diall in the 9.cha.as in effe&t it doth nor,afrer you hane placed the (aid angles,& foiid 
where 509. muſt begin to reckon your houres. V Vherfore in Gods name,firſt make a plumb line.on rhe wal, 
Whercin gypoine the centre of your diall:theron he bony. bs blind circle equal ro your levels Cimbe,as in che ob= 
lique diall you made'aquadranttin this blynid circle ſet the deg.of deflemon,(rake from your 1evels Limbe) as 
you are wont, and thart below the centre V Veſtwards ofthe plunibe line, if the wall decline Eaſt: of Faſt- - 
wardes, if V Veſt: therero frem the centre draw ny. rs where the cock ſhal ſtand, & croffethe ſame lyne' 
onthe centre with another, ſufficicr for the diameter of your dial:vpo which diameter, make the circle or limb 
cf yourdial,in which write 1 2.at the plumb line, for that is alwaies the 1 2.a clock linetbut now to proceede 
further,for the deg.of the othet houre lines, ſet the Finitor ſo many'deg,vnder one of the } <5 (the matter iz 
notigreat which) 2s the wals eleuation cometh. to:and ſo doth the Finzror repreſent the wall, & the Limbe the 
menidia,to the wal or to that countrey whoſe hori?.itis.So thatif you were in that countrey,you might pro - 
cted to makethis dial a3 in the g.chap.Butnow to place the houre lines in him to ſcrue our cofitrey,you muſt 
' ſeek out on your Jewel or meridian:for the liwbe is here the walles meridian, and from our meridian of ne- 
ceſity we muſt haue al the houres reckoned:which to find niiber on the fiter placed to þ eleuari as before, 
the angle of deflexion from the limbe inwards, marke what meridian curteth the firicer, there the ſame is-the 
meridian of our cofitrey,which when you haue, marke him welthat you may knoy him:for itis he that lea = 
deth this daunce;& is already repreſented on the wall by the plumb line. V Vherefore if beginning from this: 
meridian,you diſtinguiſh on your. level every 1 5:going thence in.order from 15,meridian to 1.5 .quire rofd, 
as 


F 


Pg 


returning at the /imbetil your compaſle be yp: thele meridians or rather houre circles thus nga + opp 
cut the deg.on the finirer ſo ſtanding tothe walles elcuation anſwearable to everye houre in all reſpeRes, 
Irithe oblique dial in-the 9.chap.which deg. by help of the blind circle made before,you may place in your di- 
al,remembring that you muſt here begin from our.new found meridian,& not fro the Limbe as there: 8. the 
' Tpaces,deg.or haures from this meridia towards.the {be of your neyy ievel,muſt be ſer in your diall towards 

1e line'where there the cock thal ſtand and ſo round:the reaſon is for thatthe linbe is now the mweridizofthe 
w2l;8'on the dial is the line of the cock, wherby you may ſes that the cock will not Randout of the meridi» 
an oF his horizon, EI 2 _ PORTION ho ans 


For - 


d 
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For example I will take in hand to make aDyall tothe wall, mentioned in the 15, Chapr. declining VVe 
5 3.5 deg; rhercfore the cocke muſt ſtardeon theaſtflde'of the pluttdeline by rhe-endeofthe 16.Chupr: Firſt 
1 d:aW a perpendiculer on this wall 'vz.. A ® by trelpe of a fufe, chereinTpirch che-centre of iy DYy- 
all vz..E, whereon I make a blinde circle equall to the graduated circle on my lovely Linbe;avio rhe g. Chapt. 
vhenſe Seite iw rey compaſſe the quantitie or degrees of the angle of deflexion founde by whe 16.17, ar 18. 
Chapt.vs,, 335 and ſerthe ſamein the blinde circle Eaſt from the plumbeline at C, becauſe the wall decli- 
neth V Veſt by which and the centre E. Idraw the line E C D, and crofle the ſame ſquare on theeentre with 
the line FE G, which ſhall be the dyametre of my Dyall,to which on the centre E,I draw two ſemxcircles or 
more, to ſerue for the Limbe of my Dyall as you ſee, wherein at theplumbline, I write 12, This prepared, [ 

et the Finitor of my lewelto the wals eleuation, founde in the laſt Chapter 2 12 deg. whereon I reckon in- 


wards the angle of deflexion 327 deg. and there do I ſee to crofle the Finiter, the 60. meridian almoſt coun- 
ted from the Limbe, which is now become our meridian, and is he that we wuſt truſt to, for he is alreadie re= 
preſented on the wal by the plumbeline. Now becauſe this 60. meridian is an houre circle alredie marked and 
diſtinguiſhed on the 7cvel, I neede nor diſtinguiſh him a newe , nor any of thereſt, tor that if I reckonfrom 
| 15. toO15. from him they all fall out in the 

NADIR.  ordinarie houre circles, which for the moſt part 

will not ſofall out thoughicchaunced ſo here. 

— Bux now being as it is, marke what degrees of 

- the Finiter, the next fifteene houre circle from 

this 60. meridian. towards the L-wbedoth curte: 

you ſhal finde 1 2&-degrees, which place in your 
blinde circle from the lumbeline towards the 
cock; like as in the oblique Dyal,thereby dravy 
an houreline from the centre of your Dyall,the 
ſeconde houre circle towards the Lin.be, curreth 
in the Fiaiter 207 deg. counted {till from thein-. 
terſeion of qur newe found 60.meridian, the 
.& thirderowards the L:mbe cutterh 2 ep the. 
.$ Fmiter, theſe two notes ſet alſo in the blinde cir- 
I cte, and by them drawe two houre lines more-:' 

» - Well, the fourth houre circle is the L»beir (elfe: 

— - 5 < Z cutting on the Finiter 327 deg. being the avgle 

FT” ; £: -% A of deflexion which is alreadie placed in your 

'4 | Bj » >, £ Dyall where tlie cocke muſtſtande. Butnowe 

# ; mSwom 3 £ ; - for tlie fift houre you mult” returne backe a- 
PZ 083 _—_ - * ,) gaineon the Finer from the Linbe where you 

Jo Rn'H | '. hall findethes ; houre girdeto.cutia the Finrer 
*Sop £5 you Sujumpapmrm quent - — - 24 degreescounted fromthe ſaide 60.meridian 
ro the Limbe, andthenſe backe againe : the 6.houxe circle cutring 443 deg.the 7.5 27 degrees, the8. 66. deg. 
all which placed in the Dyall as before , you neede go no further that way, for that the ſunne atthe moſt in 
our country yealderh but 3.houres before or after 1.2.Now for the hourelines on the otherfide of the Tumb-" 
ine, begin againe from the ſaid 60.meridian,butyhe contrarie way'tawards the centre.and you Nall finde the 
firſt hourecircle ro cutte 24. degrees ; the ſeconde $77 deg. which,place io your Dyall, and you haue done:. 
For beyondethe dyametre you needeneuer pp ape wall. the hourelines thus drawne, 
theix numbers a childe almoſt may ſetin by the r2.of eb ind as for the cockelet him be 
ere&ed verie plumbe from, the wall in the linc of &deffexion drawnefor | : his length way be equali tothe. 
Dyals ſcmidiametre,or ſhorter if you will,bur eas. muft ocmphptrt = m_ Ye 3) Fane 
thus haue you a ſinguler peice of skill, which being, welynderſtoode ore | todo it Geomerricallie 
after 454.4 wh o— De , but ere | finiſh my lev Lwillreach todo it Gromerrically more eaſie then theirs 
by farre, hauing but a modicum of my level helpe. aaa | RT 


Chapter 20. 7: 
How to makg 4 Dyall t6 anydeclonng Wall reſpeting FA 


inſteede of the other. 


T Here is no diuerfitie of making a North decli Dyall , fre 
'& laſt Chapter, but that where , there you did dravve the cren 
| toweney the South ps: ts app rene 

e. and then following on the rule in all reſpeCtes a1 
= cocke on the V Veſt fide of the plumbeline and f6 
midnight, whereby you may numberthe reſt of 
I rolde youin the 1 1. Chapt. andthe ſuperfi 

aking, that Jooke what Dyall you 


ny 0 * 
. 4 i I 
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at the endes of the prickt lines za you ſe, and nowe ſerueth to a North walldeclining VVeſt 5 37 degrees, 


wheretothe ſun pt before 2.0f deck Ie continuing til eight of clocke at ni 
whmnetbet Rn T' aftarnoone,and there continuing til cight night, 


2. Exjt 53 deg- Zenith. ning Eaſt 535 deg, 


pt $79) 12 0, | 

- - NADIR 
And bee if I all tobceals oa thing.T thould 
which is breaitie and facillicie:1 will the 


$47 38 


oor Doin 
ſo you might ſorhefignre 


reof this 


>deg. ſothat you may by one paterns 
Apureeartheendofrhe prickr 'ex® 


| RE: 


= 


» * 


of the dyal,cock | 
eaſt D al, as you ſhe || 


| 12.ofclo 
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them in the horizon or Finicer, In like'manner reclining wals , 4 S 
are flats, whoſe baſes lie levell with the diamerres of ane or 0- 3,” + 


He aoaing 
Cre oh oe iT 
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centre repreſent both azimuthes and their diamerres,the arch A DB &'&teclinins ww; lt 
-A B, being the dyatmctre of the az imuth A CB, this wall ADB etnath Fromzhe, bet ky me 
q 


as C D containeth, wherefore his zenith ſhalbe eleuatced j 2 1 ; 

as much as C D commeth to, and is ap E, fothat G Ts. = TIS, 
.E is om ro C D. Likewiſe thearch A D Brepreſenteth Eaſt, 
. an inclining wall, whoſe baſeis A B alſo,bending forwards | | 
towards the point'F from the «_enith C, according tothe 
| quantitie of C D, whoſe pole zenith is the point T, which 
you muſt imagine depreſſed or ſunke vnder the horizon A' 
FB, in the ſame azimuth FCG, as muchas D inclinerh 
from C,or as the pointE is eleuated aboue the horizon, 
and ſoof all thereſt in this — any And thus ypon the dia- 
metre of any a{imuth whatſocuer, there may be imagined 
both a reclining and inclining wall, nay rather a number 
of both kindes according to the reclinationof the point 
D from the centre C, Then to proceed further, know that 
as the diuerſitie of perpendiculer wals arecaſt, weſt, north, 
ſouth, and declining, ſo is there the like of theſe, for either 
the baſe of reclining, orinclining walles lie in the dya- 
"metre of the Eaſt azimuth, as A B, and then are they called 
North or South, reclining or inclining , or in the diametre 
of the meridian or ſouth azimnth, as F G,and then are they 
| my or WL ey: wngh Fa eg. or elſe in the diametre | 
of ſome other of the azimurkes, as or Q R, or any o= | , 

ther, and then are they called Jer ho walles declining | Notethat the Eaſt and VVelt are miſtaken - 
and inclining wals declining : which you may deuide and in making this figure, 
ſubdeuide, I meane their denomination asinthe ndiculer wals'in the 14. Chapt. asthus, K O L.is a 
ſouth reclining wall,declining Eaſt, becauſe his pole Fenith is the point P, his reclioation is the ſpace CO, 
' his declination R G, alſo K L O 18a north inclining wall, declining weſt, whoſe pole + enith is the poin:.N 
 yader the horizon, & thus you may ſpell them all,and as many other as you liſt ro imagine,eu ipſe anmuere roti.. 


_ Chapter 23.- 
How to take the reclmation,or inclmationof any wall or flat togither 
with his declination if any be. 


VE you come to any reclining flatte , /firſt by helpe of a Maſons leuell or ſome other deuiſe, 


draw thereon aline parallel ro the horizon, which by belpe of your lewe! you may alſo thus do 

f ſticke a long ſtile or wyer vs. A plumb for theflat B CDE,andthen ſetting your /eve!to you - 
eye,the rule with ſights lying on the line of leuell, go euen with the fide of the flat throughtthe fight, behol- 
ding the ſtile, and let ſome other bodieſticke vp another ftile yz. F, direQly betweene your eye and the firſt 
ſtile, plume alſo from the flat :- then drawing a live by both theſe tiles ve, A F; the ſame ſhalbe leuell With 
the horizon: this horizontall line I will call the baſe | p | | 

©" line of the reclining flat, to which I'drawe another 
croſzing him ſquare,which I will call the baſes per- 
pendiculer , both which drawne, Ithen applie my 
Jewel by helpe of the ſquare boorde or ſquire, men- 
tioned in the 15. Chapt. voto this baſe line lenell 
with him hori{ontalwile, and ſo by the doQtrine of 
the 15 .Chapt.takethe declination of this reclining 
fat in his baſeline,cuen as though it were a perpen» 
diculer wall : which I note downe in a paper or ta- 
bles, but if this baſe line have nodeclination,that is 
to ſay, be full Eaſt, V Veſt, North, or South,then is 
the ſame flat barely reclining,and not reclining de- 
clining,which reclination to take do RN.” bo 


ſhore {tiles in rhe baſes perpendiculer, both of eq TAO, A 
height aboue the flat and plumbe thereto : then if the flat be a ſlope wall, as of a buttrefſe or ſuchlike,hang 
your leve/to Foureye, remoouing your rule with ſightes till you may through them ſcethe very tops of the 
two ſtiles, and ſo are the deg. of your mel Limbe counted from theline of leuell, the mounting of this flatte 
aboue the horizon, the complement wherof being the deg. betweene the rule andthe zenith,or handle of the 
Tewel is the fats reclination!, but if it chaunce to be the bancke of a garden , or any other that you may go a- 
bove ir, then is your beſt way to place your ſelfe aboue the ſame, and to looke downewards through your 
fights by the ends of the two tiles. | | - - 
' Forexample Anno Dom. 1581. A Gentleman of auncient houſe and great worſhippe, Humphrie Fo- 
ſer Eſquire by name, being ele&ed heigh ſhiriffe of the countie of Berkes , beſtowed the ſame yeare ſome 
coft abourhis houſe at Aldermarſton, where amongeſt other thinges, hee trimmed vp ewo Gardens with 
walkes yppon heigh ſlope banckes as the order is : and for becauſe one of the banckes lay verie open to the 
. ſunne, and to theproſpe&ef moſt of the Chambers and roomes of the houſe, it pleaſed him to vie my 
fimple helpe , being his.verie neere kinſeman,' and ſuch a one as not withour greate cauſe hee mighe 
commaunde;, to make a greate Dyall at the whole bredth of the bancke being almoſt rhree- yeardes 
deepe: wherefore I laide aſtreight boorde on the toppe of the _ diretly with the edge thercof, = 
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ferued me for my baſe line, becauſe the banck was leueled, of which Ttooke the declination by the 1 5 .Chap. 


and foundeit 78+ degrees , then did I by thefirſt conduſion dire a perpendiculerfrom this baſeline, vnto 
the foote ofthe bancke, wherein inſteede of tiles I ftucke two kniues of equall height aboue the banck:and 


then chooſing my ſtanding on the heade of the bandke,ſo that I might through the ſights of my 1evel ſee the 
verie toppes of both _, found the end ofthe rule next my eye to cut on the Limbe 34.deg.which couns 


red from theline of leuel was the mounting oof this bancke aboue the horizon, the complement where= 
. of yz,56.d was his reclination fromthe zenith , beingthe degrees betweene the rule and the handle, 


ot toppe of the evel, ſo that I was to conclude that this bancke was a South reclining flatte 5 6,deg.declining 
Welt 785 deg. whereto I will ſhew romakethe Dyall in the 28.Chapt. But now for to take the declination 
and inclination of any flatte, theworking is all one, as by experience you ſhall better finde then by manic 


words. 
; Chap. 24. PROT 
onth or north reclining or inclming wall, 


How tomake a Dyall to Fpork >: 


A Jon or North-recliningorinclining flatte'is fuch a one by the 2 1.Chapt, whoſe baſe lieth in the Eaſt 
& Aline of the horizon, and hus pole wenkel in the meridian circle, vhich well vnderſtoode,and the reclinati- 
on taken and knowneby the laſt Chapr. the making of the Dyall therero is moſt eafie. Firſt ſer the Feni= 
zorof your levelro the latitude : then If the flatterecline or incline Northwards from the {enith, remoouethe 
zenith line of your Reete ſo many d towards the North han op the reclination commeth to,or towards 
the ſouth pole, if ſouthwards : and you ſhall thereon ſee prefently which pole, and howe many degrees the 
ſame js eleuated aboue your flatte,ro vvhich eleuation make your Dyall,citherby the g.or 10.Chapr.placing 
the cocke and 1 2. a clocke in the baſes perpendiculer ſouthwards, if on your ewe! you finde the ſouth pole c= 
leuated: or northwards, ifthe north pole, | | =Y | aca | 
| As forexample, admit thatin our latitude being 5 3 deg. by the 23 . Chapr. I founde a ſouth flatterecli- 
ning 20,deg, Firſt I ſet the Frnirerto our latirude by the 2. booke 1 9..Chapr. there 1 finde the zenithpoint of 
the Reete to ſhew 3 on deg.counted from rhe north pole. Thence I remoue him according to thereclination 
found yt. 20:deg. more from the ſouthwards, where I finde the North pole diſtant, or ratherdeprefled 1 $ 
de.vnder this flat,beingthe-zenith line: bur looking towards theother end therof, there Ifinde the ſouth pole 


18> degrees elevated aboue this flat by the to. preamble. For this is generall that thezenith line, I meane_ 
drawne forth vnto his Nadir,ſupplieth-al flats,whoſe poles zenith & poles Nadir lye in your meridian circle. 


VVherefore now by the 9. or ro, Chapt. making an oblique Dyall to 187 eleuation , hiscocke and 12. of 


clocke ſtanding in the baſes diculer turned towards the ſouth, you have done. And theſameDyallthe 
3 2.and cocke turned north, Eruth the north flat in our latitude inclining 20. deg. But if a South wall be re 


cliving, or a North wall inclining according tothe EquinoRials height aboue our horizon vz. 38+ degrees. 
then willthe zenith line one your levellicin the two poles, {o that neither is eleuated. Wherefore by the $8. 
| Ohapt-you may know the ſame flat to be a right horizon, in which Chap. the Dyall is alredie made thereto. 

If a South wall recline or a North wall incline more then the EquinoRials height in your latitude : as admir 
with vs 60.deg. your level firſt placed to the latitude, remzove the (enith lne towards the north pole and be- _ 
yond,till he come to 60.deg.from his right place, and you ſhall there finde the north pole diſtant, and eleua- 
ted aboue the ſaid ſouth reclining flat 2 1} deg, and the ſouth pole elenared or rather deprefied ynder the ſaid 
North reclining flat as much vz. 215 deg.for the zenith. line repreſenteth them both:to which eleuation you 
may make theirDyals by the 9.8 ro, Chap. as is aboue (aid. In the very like manner isit withnorth reclining 
and ſouthinclining flats vice vrrfa, | KR 


je 0h  __ Qhopter 25 - 
How to make « Dyall to an Eaſt and Weſt wall,bancke or flat reclining 
or enclining, | 


Hebaſeline of euery Eaſt and Wallredinig and inclining flat lieth dire&ly in the meridian line, asin 
j | the 21. Chapt, and in truth euery of themſelues 1yeth in the flat of oneorvtherof the circles of poſiti- 
= on:(thatiseo ſay) they all crofſe ypon the interſetion of the meridian with the Horizon, as the decli- 

ning wals do inthe zenith and Nadir,their poles «_enith and Nadir lying all in the circle ofthe Eaſt,called of 
ſome the verticall circle. What a circle of poſition is, looke the'3.Booke 43. Chapt. The Dyalltocuerieof 
theſe is made in all reſpe&s as the declining wall dyall, Andto make the matter more plaine to the learner, 
whom I would as wi ingly helpe as I onfe could haue beene contented to be holpen,know that all reclining 
and inclining Dyals ofthis ſort arethe very declining wal Dyals to that country which hath a ſouth latitudes . 
equall co the complement of your latitude being heere atReading 337 degrees. Wherefore if you did but 
Imagine your ſelfein'a South latitude,of 38> deg.& turne your levelvplidedown accordingly as you do here 
' in your owne, you may eafily perceiue the zenith line ro be there your verricall circle, and allthe Az imuthes 
yourdedining wals , which are heere circles of poſition, and may make your Dyals to them by the 19, 
Chapter. Nowe notwithſtanding I thinke itplaine yvough to ſome alredie , yet 1 will not Ricke for 0- 
ther ſome to proſecute this Chapter demonſtratiuely , therather becauſe I baue ſer but one exatwple of de= 
clining VVall 'Dyalles . Admitte therefore heere in our latitude being 5 "> at Reading : by the 33, 


. 


Chapter, I founde an Eaſt VVall reclining from our«enith 5 0. degrees, I 
w 


. 
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wall or flat, whoſe pole Zenith isin the Eaſt quadrant of the verticall circle. T'o make a diall to this Aaz,you 
ſhall in Keede of the fiiror, ſex the Zenith lipe ro the latitude, v+..s 1.degree,vnder the Notth pole, @ ſhall 
' the azimuthes repreſent.all theEaſt and V Veſt zecliping or inglining flats,and the fuirs Hae pory lupplicth 
the Zenith line for this turne. They ſince my wall propoſed, reslineth 5 o, degrees from the zenith, [reckon 
ſo many degrees on the finitor from the Limpe invwardes,and there doeI finde the 50, Azimuth py 
"my flat ſought for : aboue which alſo I way ſee the North pole elenated : but howe much, finceir appearer 
not,you may thus finde. Marke which of the almyicantarey cutterh the pole, and where he crofſeth this 5 0. 
azimuth:if thereto you ſer the label! fixed : the degrees thereof berweenethis croſsing and the be, you ſhall 


finde 36E.which is the poles elevation abouethar flat, and the degrees of the limbe betweene the label,and 
the pole, 397F-rbe angle of deflegion. Thus may you findetheelcuation and deflexion of any of the azimuths 


eitherin this conſtitution or any other like,as nec deve or ae For itis but therule of rhe 1 7. chapter, 
ſomewhat more ely ſet downe tor this purpoſe, Theſe had,you ſhall draw through the middeſt of zour 
reclining flat, his baſeline parajlel to the borizon,vz, A B, which, as is ſaid, in all thele dialles, lyerh direAly 
North and South, euen in the meridian line. In this baſe line A B, pitch the center of your diall, v{. D, and \ 
thereon deſcribe a Limbe for your diall to write the numbers in,and within it a blind circle equall ro your 1e- 
wels limbe, wherein ſetthe note C, 3 97.Je. (being the angle of defſeRis)aboue the baſe line Northwards: be- 
cauſe the North pole is eleuated,drawing foorththe line D Cordaerour cocke muſt ſtande in all reſpe&s, 
3s inthe 19.chap.you didin che declining wall, from which this liztle had differed,if in Reed of the reclina- 
tion,[ had takenYÞhis complement being 40.degrees, vz.the mounting of this flat aboue the horizon: and re- 
koned this 40.from the Zenith line, where here I counted 5 o.fromthe hmbe,all commerh too bee ope axLi- 


An Eaſt flatreclining 5 0.deg. 
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ery Belt alt, fs. the dials are madein very like maner,ſauing that the line of de. 


+ 


_ you the azimut 


fleRion lieth Sourhwardes,& vnder the baſe line the cocke beholding the South pole, ſo thar this diall would 
ſerue to a VVeſtinclining flar,z o.deg-being turned vpfide downe,$&: thenumbers altered:of all which my 
minde gineth me that my Jewel the reaſon ſo theorically tha I neede ſpend no more ſpeech thereof, 
6p F wk | | ter 26, ; , wo 
How to finds the angles of the poleselenation dials defleftton,and meridians aſcenſion, 
| . - Fo anjreclining or mclining wall declining. ff 


Y 'the title of this chap. you may ſeethat there belongerh to the making of a reclining diall many angles 
Brotics m irſt ſphearically be gotten before the dealt can bee mety his TK fro the Ze- 


n from the North or South in' his baſe line, his defleQion from your meridian, and 
nowe laitly another angle leptin, which s the aſcenſion of your meridian aboue the baſeline, which inthe 
laſt diall werebothin one ſelfe ſame line: therefore what did I ſay in the 3 9.chap. tbart the declining dialles 


' were harde to makebeforerimef Ir is not ſo [opoes cy fur be true,then were inclining and reclining dials 
, more| 


y moſt hard,yea and ſo intricare,thatT hanc not ſeenc any ro have pertourmed them, bur on- 
ly Andreas erus,yet hee withour any theoricall demonſtration. Burt it is ſuch an intriggre peece of work 
and the worſe by pave nay'” that he hitnſeifehad needecome againe to vnderſtand it. 'Where muſt be fuch 
a ſort of circles lineaments,uch a number ofquadrants and dewſes drawen and diuided ypon the wall or 
Paper in ſuche abundance erethediallcanbeee made thata man wouldethinke ita wildernefle of lines ra- 
Ther then any reguler pcece of worke. Tell methen,ifthe diamond be ſer by, in that heis rareand ſhineth in 
the darkeſt places, and cutteth deepe where nothing els wyll ſcratche, who dare cawill thatI call my in- 
ſtrumenta levell;that ſheweth the moſt hidden 8c difficu le matters of the ſpeare as broad as day,and perfor= 
meth thehardeſt with plaineſle & eaſe. But now to come to this defuſe matter which hath balked a great 
many who haue been very buſie to ſhewtheir skill in other {lighter dials. . 

VVhen you haue the reclination of a wall,flat,or banke,together with the declination of his baſe line, as 
in the 3 3.chap.is ſhevyed: Firſt place the fn:ror in the axtree line of your /evel, which here ſhall be your meri- 
dian,thence remoue the fnicor tro the South poletowardsrhe left had,if ir be of a South flat reclining, &{his 
declination V Veſt of rightwards,if Eaſt according to the deg.of declination,and fo ſhall your lewellremayne 
In an excellent conſtitution for this purpoſe As in example of the banck mentioned in the 23. chap. the de- 


clination of his baſe line was 7$.from the South V Veſtwards,the reclination 5 6,deg.V Vherefore thei 
eor, firſt laid in the axtree, which heere I meane ſhall repreſent our meridian: remove the South end thereof 
left wards 78.deg.which done, you ſhall finde.the Zenith point of the Reete, ſanding 1 1. degr. from the 
North pole. Now vnderſtand what your lewel/doth here repreſent. Firſt the limbe is our horizon, the axtree 
line is the Eaſt wall or meridian in whichethe North pole muſt necdes be found, the EquinoRiall isthe 


- South wall or Eaſt azimuthythe center is here the Zenith of oar hori{on, the right hand ar this worde meri- 
. diegis Eaſt, andthe left hand at media vox V Veſtin reſpeR the evell is heere imagined to lie flatre,the Zenith 


line repreſenteth the fide or baſe line of the banck,the fxirer the baſes perpendiculer, wherein the reclination 
is raken. Laſtly,if on theFnicer from the center you reckon the reclination of the banck,vz.5 6.deg.there haue 
h repteſenting the bancke or rather the horizon, wherein the flat of the banck Iyeth, wherero 

our dyal muſt be made. Now. fir that you (ce the ſtanding of all the circles of the ſpheare needfull for thys 
purpoſe in theyr due conſtitutio,itis ſome cunning yet to get thoſe angles, which this cbap. propoſeth, not - 
ithſtanding one of them is therearthande : fqrit youreckon from the Zenith poynt of the recre,the deg.of 


 theſaid56.aziinurh vnto his croſsing with the axtree line, you ſkal finde them 1 35-deg-which is the angle 


of our meridians aſcenfion,that is toſay,our meridian crofſeth the bzſe line of this bancke making an an=- 
gle about itof 1 35.deg. fortheother angles, firſtreckon in the axtreeline,which now is our meridian as in 


| the 16.chap, you did the poles cleuation,yvx...; 1 7.deg.from the limbe becing nowethe horifon, there make a 


rick with inke for the pole: for now if youcan deuiſe with all your skil where þ pole Zenith of rhe bank 
eth on your eveland from him to lett downe an arch of a great circle,cuttiog th e ſaide poleor pricke of 
inke in the axtreehinc,hee muſt needes repreſent the meridian of the banckes horizon, by the 1.book and 4, 

one ſtande perdendiculer thereon, . wherefore his portion or arch betweenethe 56, azimuth,and the 
yd pole or pricke muſt needes beethe poleselenation & the deg. of the 56. azimuth berweene irand the 
ceſhalberke angle of deflexion.Now to make this matter plaine by demonſtration,rcaſon thus. The 
Zenith line repreſenceth a wall declining V Veſt 78 Z.deg;that is to ſay,a wal perpendiculer on the baſeline 
ofthis bancke, therefore his poles Zenith & Nadir muſt needes bee in the endes of the finiter : but fintethis 
bancke reclinerh from the Zenith beyng the center of the level 5 6.deg. rightwardes ; therefore his poleZe- 
'nith doth. come in as much on the other ſide from the hmbe towardes the center in the fniter line, azin the 4. 
booke and 4.chapter,and 5.booke and 24.chap. hath beenſaide,This 5 6 .deg.on the other ſide of the finiror 
founde,you ſball noyye for neceſities ſake lay th 


| label onthe axtreeline,and therein make the foreſaid prick © 
for the |» cp there the label fixed to the reete, you ſhall turne about the reetc why label ſo fixed tyll Tos nd 
ſme ofthe meridians of the marer too cut the aide pole zenith foundein the fairer atid the ſaide pole 


pricke in the labe!,which you ſhall finde to bee done by the 65 7. meridian counted from the lmbe there ſtay | 
yourree,and reckon on the ſame 65, meridian the degrees betweene the ſaide pricke in the labell, and the 
ide 56.aimuth which you ſhall finde 35 x-ldeg.the lameis theeleuation of the pole to this bancke. Then 
reckoning on the 5 6.azimuth from his croſzing with this 65 z-meridian vntothe fiduciallline of the lbell, 
Which nowe repreſenterh our meridian, you ſhall inde 28,deg.the angle of deflexion,and ſo much muſt i 

: RR | cocks 
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Cocke ſtande abouethe meridian:and thus have you gotten all thoſe angles, beholde the figure ofthe nexre 
chapter, which if you marke well doth after a ſort repreſent your level the conſtitution of this chaprets 


t | Chapter 27 » "HON BY. 
How toperfourme the laſt chapter by ſphearxcall triangles very eaſily and with 
great pleaſure andprofite. 


- Omepi chaps will ſcant gluecredite to the finding of the angles in the laſt chapre r, perhaps miſtruſting 

Sas rkl;Gnce ſo many learned inen haue been contented to Ee by them : ſome hoe mes happily oy 
well ynderſtahdethat hath been ſaide,and other ſome, I pretſume.loue more wayes to the wood then one 

who knowe well that change of paſture maketh fat calves, and therefore to all ſorres I thought thys chap. 
yery conucnient. You ſhall as I taught you in my booke of triangles, drawe ina | ſuche circles of the 
ya ny you aretodeale with in this queſtiongas here I hauedone it to your partly by ame, whiche 

rthis turne ſerueth as well as the trueſt drainght, where in the circle. A B C D, repreſenteth our horifon 
A B.our meridian,C D;our Eafſtline,E F,the baſe line ofthe bahck propoſed, G K H,the a{imuth croſin 
hym ſquare,in whuch the banckes pole zenith muſt ticedes be by the 22, chapter E N F,is the lay circle © 
the ſpheare wherein the flat of the banke lyeth: A,the North poynt of our horizon B,the South, D Eaſt, C 
VVeſt,the center K,our zenith K N,the reclination of the banck,v{, 5 6.deg.l, the pole zenith of the bancke 
_ eleuatedaboueG, as muche as N reclineth from K, by the 4.bouke and 4.chap. G, the pole zenith of hys 
baſe line E F,or rather of his perpendiculer flat E K F,declined from the South pointe B,accotding too the 
quantitie of G B,founde iti the 33.thapter to be 7g =.degr.the pointe L is the North pole eleuared in out 
meridian circle A K B,aboue hys North point A, accordyngro the quantitie of A L,being 5 1+.degrees. 

Your plate being thus laide and well vnderſtood,then begin to deſcant on it thus. And firſt too get the e= 
ljeuation of this bancke lince the angle G K B,is knowen to be78-.deg-his complement B K F,ſhalthen be 
z 15 deg- by the 5 booke, and firit chap.ro which the angle E K A, is equall by the 5. theoreme: E G is a 

North. quadrantor go.deg.to which adding E A,being 1 1 

= .deg.it maketh 101=nheangle AK C,then A L> 
beeing az is aide 5 17 leauerh his complement L 


K, 38>.deg.likewyle G Lbeyng 5 5 .Jeg:leaueth hy s 
complement K I,being the diſtaunce of the bancke® 
pole zenith, from onr zenith 34.degrecs-Heere then 
ue you a ſphericall triangle, videlicer,I K L,whoſe 
ewo fidesI K,34.deg.and LK, 38 7.deg.togeather 
= wyth theangleI K L,101-.deg.are knowen,wher= 
* Foreby my 13. chap.of triangles,the fide I L' ſhalbe 
founde 5 4:.deg. which is the diſtance berweene I. 
the pole zenith of the banke, and L the North pole, 
the complement whereof beeing L M,muſt needes 
be the eleuation ſought for,vz. 35+ degr . Then for 
the angle of deflexion, you ſhall vnderſtand thatthe 
ſameisthearch ofany flats horizon comprehended 
. betweenethemeridian of the place, and the meridii 
zouth | ped. _ in 14 __— os «1 our ma_ -— 
_— TN | e bythe po our zeni an 
IL M, isthe meridian ofthe bancke, becauſe it paſſeth by «io too phe - 4 gar " a I,by the py 
tion inthe firſt booke & fourth chapter: and thereforethe arche O M ſhalbethe degrees of deflexion, which 
to finde deſtant thus: fince by 5, ke 6 1 3.cha Pakny = nray the fideI L, of the triangle I £L, 
and alſvrheangle IL K,otat leaſt if you have not, you tnay: theangle O L M,is equaltoit by the 5.theo- 
reme: thean gle O M L.isa right angle by the 3.def.and 3.theoreme. VVherfore to be ſhort, here you haue 
| theright angled triabgle L M O;whoſe one fide L M,352 deg. 6 his one 4iglenot right O L Myare kto- 
wen: whierfoteby the 5 .Bo.9.cap.the fide O M,ſhalbe found 28.de.Now laſtly to the angle of the meridile 
of any flats horiz,.coprehiended betyyeen the merid:4 of your placeg& his baſe lite, 


South. 


al —_ is the a Chen 4 
which in this figure is thearch E O,for which you haue the rightangled triangle E O A,of which the an- 
gle Aisaright angle by the 3.def.8 3-theor,& the angle A 5 ens Ar by the 4.def. itisde- 
nominated by N H,being 34-deg.checoplewent of þ recli.thefide E A. is ſaid before to be 1 15 deg. where- 
fore by the 5.b.g.c.you ſhal find the fide E O, 1 3 deg.whickis the angle of aſcenſ.Cought for, & ſois þ fide 
© 4A;75-de.-which is the mounting of our merid,aboue our bor.in this bank or flat,if we had need therof.. 

Many wayes might you deſcant vpon this figure,to come by the premiſes, as by a little exerciſe you ſhall 
finde : asfor the purpoſe anorlier way,and that a fhorter way,is thus: if you will begin with the meridians 
aſcenfi6n,you may firſt finde all the fides and angles of the right angled triangle E A O,asT baue laſt before 
thewed. And afterthat haue you the righr any lferiengle L M-O,whoſe one angle not right LO M,bythe 
5.theoteme isequall tothe angle E O-A of the former triangle knowen, and the fide O L,is knowt by ſub- 
duRing theſide of the former triangle A O,outof A L,the 5 12.latitiide, Therefore againe by the aide g. 
hep pen a know the ſide O M,whichis the quantitie of the deflexion,and the fide M L,the poles eleus- 

tion about tho bank ſought for: & (o Ledchide this chap. leauirig the teſt vo your diligentindeuonr, © 
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Chapter 28. | 
ww of reclination delination,elenation Hlenation deflefiion and aſcenſion "_ 
before how to make Jake, = wall, banckeor 


lining. 


ag ene eqrmnch Hoh about dialles alredie 1 feare mee,and liketo ſpen ome 
cling ain chin ryan pr _-_— nia cramp BY ih 
the dial madetothe _ garden at Aldermarſton, ac in 
he'2 | Salle "relieve decent web lake ay ade be al pacd cauſed a ſquare to be made 
rs ewelue inches broade,and in length three yardes,cquail roo the depth of the 
Lie, ABC ms bay waning 'ſo that of the lower peece; 
bees = Loo? 196 +» peo bags eqs _ Apia keen didi —_— the center cer of 
v2. w e c center of « —_— - 
mice, which! hd dvoner rea for like TI 
a ; his Leaorr 44 | 3.foorin1 +a Toa South flat reclining 5 6.degrees,de - 
eueninthe ec A B,as in lining VVeſt 8-.de 
ſee:for onthe grafſe Leould make no blindecrl: FT 
whichdon,f ga threedin thecenter A Ir 35; 
tendehrhe ſameſo many deg. ibovrebe baſeline V 
B,it> (emicirete, &s our meridianes © \ 
cenfion founde in the 25.or 26 . chaptercame to, © *% . V8 | 
VCe-1 3deg." whiche threede-or linecrofeth t 
fide B; CinfE,this line AE, is the meridian too vs ,, 
here at Reading or Aldermarſton all is _ \actle vj 
differeth nor being but 8. miles berweene:: where- 
| forebeing ſo, it muſt needs be alſo the 1 2. a clock 
line, Fortn alldialles the 12. isinthe meridian of © 
the place: that done,[ exrendethe threede from A, * 
to.ſo many degrees in the ſemicircle aboue the me- 
ridian A E,as the angle of defle&tion foundein the 
25.0r 26. monk top oth 28.and ircrefſeththe fide 
B C,in P,this line A P,is the place forthecock,and 
ſois this bancke prepared for thisdiall. Therefore 
nowe am I roo Lots made roo my well, whence 
I muſt fetch all the houres ſpaces. VVheretorel ſer 
the Finizorynded the pole according to the eleuaris 
-of the bank found in the two laſt s,wher- 


"0 


on then Ireckon the degrees of , Yid, 
z8.degrees from ES Se TRcdoes cntche 4 pt poi 19,chap. 


becommeth our meridian,and reprſencbe king A Ein benckey aſe the barckes . 
meridian, vz.the line A P,wherfore you en af you did in the declining —_—— the 
. meridian 7 co berth nnbe 500 the Has for exeniplsT reckom on wh on ay Teveltoothe 15 meridian 
fromthe ſame 4.3.meridis rovyards the kmbegwhich Ifind cutringin the Feniter 1 15 .degr. for the firſt houre, 
wherefore extending the threed from A't6 1 15. deg.in the ſaid ſemicircle aboye the line A E, I draw there= 
by the firſt houre for one of the clocke : and fo proceeding in all reſpeRes with the reſt, euen as is donein 
_ thediallofthe 24.chap Ger, by k re doth more euidently ap by manifoldeworgs: 
wherein I haue fet to the degrees of eutty sſpace,for y our betnee Linie Qion, Ther isnodifference bur. | 
that there [began the houres fromthe baſe line, he reaſon was force rhfums yr there cha erin 
The diall beirg madein maner 6fthis figy, 1 wade the cocke a barre of Iron iffuing a lope out of the 
center A,according to the eleuation' ofthe Aide! being 355-deg peg andingplandeover theline of defl ec- 
tlon &-P. This barre was ſupponed with yoo oqhor.on Key 3 ae bur in placing of thefirſt the 
pretieft marter I would note vnts you is,that when as by a guadranc his ar ay v7 in A, youlift vppe the 
Tops ern too this 35 4.cleuation if yaulet dovviie. a plumbe line from the ypper gate hee then 
be rraly placed when s DE —— hangehenen on the 12.8 CO BAQYe LK - as 


of neliving Julebrebiming, 


reaſon,order,end maki of theſe iz all one with the reclining, bur moſt ——_—— vie veſqagk | 
wes in the x 9.& * 20.chapter North and South declining eons ypwardes, the | 

| downwardes: In which thevery conſtitution of the 1cwellvpon any cituation propoſed, ay bak becs 

ſhewed will infro& any man of in morehy the bere beholding of & then 1 ſhould Joe if Iweonkde 
contend to write volumes of all the diuerfities which are very many, For as well of the recining os as 
inclining,ſome fall our to bee ri hnckwneloene obliaueS ome have the South pole clennanhoamthe | 
North poletin ſome our meridian abouethe baſe line ae, agar her have 
gaineour meridian wy _ he vnder thebaſe line y in int then way it bee & rhe 
ceridian dſeeſion, Al —— tlic level ſheyweth foi the atking,of lack betharyell — ; 
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hill this ixtbooke tatinet* bee to ſceke,and for him tbat yngerftandeth nor-the ſane; it were. great pniered 
trouble him with more.l preſumethat I baue ſo theorically,or tather vranically- hewed tbe making of di- 
gls in this booke,that-Irtiay turne _m loole ro the xeſk.1 age — if you $ine a Op QRce  reagivg 
youlearnenotthat of me... .,. ,,... arp 


chi, 30, {4 
Howe to knowe in what countrie any declining, reclining ,or mclining aiall,youlde or 
of r1ght ſhowlde ſerne as an horizon. atall, and alſo to way ſhewe 
the bonres ef the ſameplace regetber wh Jars... 2h 


F 


ſome noueltie of deuiſe withrhetn : as in Sconer, Orontius, & Munſter you may ſee;of which the put> 
| in of the ſigries wich the plenerarie houres, and ſath like hath beene moſt taken ypand accounted 
of. Therefore Lamro bee borne wythall,if Eau x ther with 4 deuiſcortwo of- mine: fince then there 
areno declining,reclining indining, g,or Fiſt or Veſt dials(the North and South reclining & inclining on- 
| ly excepted)bur in very exde are Gals of other countries, wrefſted frotn their owne deliniation, to ferve 
our turne heere, as inthe fixr chapter I have ſaide,and that the erve nieridiat ofthediall:to his owne coun- 
rrie,istheline where the cock'ftideth: therfor@ ro place other hbure lines in any declining or reclining diall 
ro ſerue his'owne longitude ſhall bee more eaſie to doe then the declining houtes. For when by the 1 9.24. 
and 27.you haueplaced the boures of your tointrie by helpe of your e found” meridian, as there hath 
been Os ol ps ayer level{ftanding as there too the wall. or banckes elevation) count theſe 
newe houres from the likemannerazin the oblique and South wall diall you did : -& place 
them in your dyall on each fideof the line of deflexion like diſtaunceas in the nieoth. & centh chapter, they 
were of eyther ſide of the meridian, that is ro [ay : as you finde the hourecircles diſtaunt from the limb 
of your levell by degrees of the 2 e,{o place the houre lines of your diall like Siftane from the line of de- 
Rexlan by does of the blind cirgle,amongthe other before made,but with xed or ſome coloured line [2 and 
gures for diſtinRtion., This hae eflexion being as asis ſaide the meridian of the other place mult needes 
pms 12.0f clockelineto theſe. new houres, _—_ h. "i 
trom the which the other houres way ecafily be nit 5:5 mw 
nunibred accordingly,as by this figure you may 
berter ſee het by much ſpeech, which is the di- 
all made,in and by the nienteenth cha.in reſpe& Ke, -- 
of the blacke lines and figures: and theprickte. 
houre lines and figures are drawen and Need bo 
by the 9.0r rather 10.chaprer, according.to the - 
| walleseleuation being 21+.deg. euen as thogh: 
hedid nor decline; that is ro ſay,the Fnicor being 
| ſerasin the nienttenth chapter 21%.degr.ynder © 
the poleall thoſe pri rickte hovre lines are coun- './ | 
ted on I Finizor from the bwbe, and nor from 
| the 60, peri 25 there the other were,an#ſo'. *'Þ 
e of the live of deflexion. Then = 
pole, | this rule is 6 pv; 
ated on your level a 
624 Linde & thar 


pi trafh a that back muerabede vpon hinse be che atthour of dial! making hath adtighred wy Aade 


= 20- 4. oth 


te! Foes fro; ke . a6 12s 
by the 19,2 whichint 
abr of ks 
by 
6, the ans n ſor 96s veins 


hls. th » af Reading: which & 0 RE 
)360,vnto: 1. «th 254.then take 6; gut of ongitude gh ſo. of 
ry Rea Es the cock ng EE TD 
Os w ob? dy lie vader" chatl Ic 
rables(youthink 
engirude,wri £Y; 
rin Mptonorbler 


it thou 6 goes bang Nerve 
buy t 


4b eg-pll 
Aermaey b.39.A oy al 


amor) the He dats Ws 
book —— Go po oyres.) yh 
Iatie.rnay edule the-Sun xo gife-&e (eciooder origtarmons GON 

of their houres.Burif you will needes Ln ro What coun ethis di n299e 2,0 


PEE Tt dc 
dlatitude,ſceke in the tables whether anye of theſe places before "_— bee on equal 
@ 


[17 ..._. = eAMarbematical! Im. 6. Booke, — 
tothe valles cleugtion or height of the cock, _ 12.deg;&erhe fameis he whs you look for:you ſhalfind 
'Cartbegsinſula in lat. 22.deg. 15 .min.which js neere toſerue your turne, & ſo [ leaue you. /Notethar 
In-vhais figure becauſe the ne ofdeflex. tell our juſt in one of the houre lines, therefore all rhe pricke houre- 
nes of necelsitie fall in the reſt of them, by which meanes I neede but ſertoo new figures Gruing the 0= 
Ther countries,and it is done. 

Chapter 37. 


Howto place aftat repreſenting the horizon of any conntriec itie or place in the 
part oabyabarh the nan rd latirnde of the ſame. = 


A: it is a pleaſant thing by thi laſt chap.to ſetthe houres in your dials roo the longit. of other countries 
whererto they ſerue: Sono ek is as pleaſant,or rather more pleaſant ro know how to make a bo- 
is 99s which ſhal haue divers flars ftanding both co the long1. &lati,of whatplaces you wil nominate. For 
ET a body repleniſhed round 
achaunce ifapy ofthem anſiveare any ipeciall 
this marceris harderthen a man would take it riit me ſorne ſtudie at the firſt to com fea: 
bor now 7 hope o layic open coughs th r.Adrpit e that I were to makea bodie of ſundry 
flars looking every way ot pwards,ſome Connie diane this ways ſome that way, as in times paſt I 
labor of, ry pgles:which now by help of my Jewel I cou'd do with tnore caſe, 
and. Gavin the body I would place one flat cxatly lyin ll & & levell with the horiz. of Kome, 
et be Wn Corakins horis_.lyeth ynto ours ; the thing 1do,l go to Ptolomes or Apiis tables 
where the long of Rome 37.deg.almoit the lat.41.de,40.mi. Qur longi.here at Reading is 14. well 
Deer, ourlar.s 1>:deg. then taking 14 out of 37.there reſterh 23.deg.the difference of lang. of Rome fr6 
cauſe that log. was greateſt. Theſe had,you ſhal with waxe fixe the label! 5 1 


that Eaſtwards,bi 
> deg.vnder the zenith point of the reete lefrwards, which point repreſericetir the pole, & the late/the Finite 


Lene our lat. that To -u "ry _—__ the axi. from that part of the lin.b-wheteto the labelis fixed the differ. 
8.V3-23 LOW . att count from the, int downwards;the lat.of Rome,vz. 41. 40." 
here 1H a in that that the ſaid-2 3:azi:ſtanderh for the metidian or circle of lon- 
e of Rom reprick with ing t being that it boutideth the poles elevation there muſt needes beethe 

nh pore "the horiea Rom N Now wo = 2 HOEEERD Smart 


you dehire 2=- long.or latit, To per- 


xellent cov ion Ig 908-1 
of th, ad from the ſaid I prickeih the 23 nk, 

rid, bang A cmern.r deg.endin the pole poitit of the me- 
ballfgds thero i 6.which are the quanitttic ofthe deflexion 
Fourhe croſving of this 3 7.merid. with our merid. being as! 
et, the 175.merid.vnder the axtreetill he colly our 
4.Jd& JIVI which is pbr meridians aſcenſion in that flat 


of urboth theſe 1 gogles tf Tore then bargaive : forthe drifte 

is & roms this p ro which you (hall alſo now 

or ry ay 3b etween the limbe & the laſt interſec- 

mefid. re you ſh = 23 Fc dhecowp Mit thereof vid. 7 . bring thede. 

of bes ny eſeion 8 the center of the Jevel,is Leh | xr of the fa ling whicke 


naſa bene LyeNov oe the reclination 


Frog 
= Eh. 


he env 


omplemeht wherþfbel xoriap oftheſame 228, from beech kebel,v 2132, vhs 

ES Cope horis..in his baſes perpendicuil Thus in end(ſlnce the dedinar, | 

| phand67.es & the reclination 73 x;deg.)l PAT} Si placea Rat here at Reading, leuel or parallet 
; iso ſay, to agreewithirborh.in longi. 6c lat. the ſame muſt by a South far de- 


| and ha op "Jour .chap. you-mey eakiy knove too ſet,and by 
addbythe laſt of Rome. © 


TEE Ar Tere the {enet by this cha \ther int ofthe 
in Aeagy nd box og. manie times fhnde the fall outto bee 
aboileche label was your dre] gp aſtenſion,ſhall 


may fic _ notes you hall _ by your own 
© Chops 


ſundrie flats as well reclining ipclining,&c. yniformlie.as the 


Toperfourmethe ſame by ſphearical triangles. bp 25 I 


O bring you in vſe with ſphearicall working by they 8, I take this needles paines, firft make your 
platform as here you ſee, A B C D,js our merid. A B the axree, A the North pole,C D the Equi.E F 

our horizon, K our zehith, E North, F Sourh, the center P Eaſt and V Veſt, E A oureleuation,yz.5 1= 
= deg.C L the difference of longirude,yz...2 3.deg.A.G theeleuation at.Rome,yC.40.degr.40, min, Grb# 

orth point of that horizon P H equall trooCL, and AS 

therefore H the pole Nadir of A LBb the 5. booke 25. 
chap. being alſo the V Veſt point of the horiten of Rome: 
I draiwetherefore a circuler line by ame from G to H,and 
beyondelerting him to croſſe E F,ſome where ataduenture 
in QtThis circle GH Q, if hee weretruly drawen repre- 
ſenreththe horizon of Romein his right cituation to ours 
Now 'then I reaſon thus & L,being the complementof A G 
muſt needes be 4.87.deg.which by the 4.def.denominateth 
the angle G H L,to the which angle D HQ isequall by the 
5-Theoreme:then the angle D H Q, v{.485.taken out of 
aſemicircle,yz..D B C leaueth 131.7.degr.the angle PH 
Q2j angleD P Fis 38; .de.the EquinoRials height aboue 
E.F,our horizon Þ H is2 3-deg. as before. Heere 


great 


O wonderfull is the copie of | 
varietie ſhould be copretcdedi of 


firion to ſome onelati .or other: as for example;all | tothe 

38 7-South latit.euen 4s our Eaſt & VVeſt reclining flats aredecli.walles to the ſame 3 $— lati.as inthe 25, 
cha. ſhewed :to al flats of both theſe ſorts you ſhal thus preſently make the diall withour reſpe&either of e= 
| leuation or deflexion,which in all my other cap. muſt be foreknowen. And for your betrer ioſtruftion I wil 
here ſhew to makein this maner a diall to the South decli.wall Eaſtwards 165.de.mentioned inthe 15.c. 
VVhich todol place the fnirt9 ourlat.vz.s 17 deg-vnder the pole, then from the zenith line rowardesthe 
| lmbeſ reckon vuthe faitor 16, Jeg.rightwards, there do Efinde the 165.4zimuch,” whicherepreſenreththis 
wall propoſed, or more plainely,the great circle or horifon in whoſe flatthis wall lyerh,& isthe 1 65.circle 
of poſition,to thoſe that bauethe South pole 3 $;,de.cleuated,which being found let himthere reſt awhile, 
And how I muſt haue you (fince I can aſſure youthaveuery of the dials of this ſort are oblique dials) too, 
Gli to temiembrance the'def. of an oblique diall mentionedin the 3.chap.d: thegrounde ' & reaſon whece 
his ligeaments. proceed there alſo ſhewed: 8 then if. you returne again with this imaginationto the ſaide 16 
 $a2,whereweleft,you wil be redier to tel meethen I haue been hitherto to tel you,thatthe yerye hours 
lines alreadie on your eve! diſtinguiſhed by fifreenes,mulſt needes denide the ſame. 1.6; .azimuth intoo bys 
horizontall ſpaces ſeruing this diall : lace the limbs is Rilll in this 4” Tan our mexid. from Hhepce 8 
I AE RE EEC + ach ee Es. 2 Py 


— OCR II 79> Pr gorny5,o=—wongy ener BA OI YA 


_ oxs 
| -houreſpaces 


Pole is eucrel 


. The iditbemintent fewnl. - 6. Bodke, = 


-t00 bee ebſerued and foreknawen : of 

to00 deſcribe your dials withouc firſte 

of the cotcke and his place you muſt, the dr- 
a.great 


ker the 
5 rouched, whe= 


lewell 


'of | 
'other flat, which you wyll make any dal, bythe 
0 


point of the reer,and the necreſt crofging © 


all the houre ſpaces gathered on the ſamea«_imuth 


of neceſiitie muſt-in yourdial be appointed and ſet from the-12.a< 


eſtwardes ofthe 


mareer, 
diali \ LO C,wheron deſeri 


y If 


aximuth that isthe 167.azimuth on the other fide of the Zenith line , & you ſhall find the ſaid Grit houre 


oftheplambe linzof this Gall,” Then for the houres on the other fide, you muſt looke to the ſaide marche 


| lineto cut on; him, 107.deg. counted frothe Zenith point:the ſeconde houre linecurteth 2 3 7«degrees,the 


thirde 40.degrees,the fourth 60£,degrees,thefifth $62.degrees, and ſo foorthif needewere. Burfince all 


; walles ſeruebut to 1.2. houres.therfore howe many hourezof jthe one fide of the plumbe line neederh aboue 


G.the other {ide hath ſo many leſſe, noewithſtanding may thus pur the in round if you thinke ſtore isno 
fore. Theſe laſt houres being pur in by helpof blindcir circle onthe other ſide of the plumb line þ deſcripti 
ofihis dll is ith Forthe height ut thy cock @ 8 ln of defl-oole he 16,08 Free Ee Een 


b 
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hath beene before fhewed or rather if you willts the 1 8. Chapt.whereb | 7 
this preſent'conſtitution of your lexelfor your whole Dyall cwn pogheanthe Bye: forked 13m v matt 


of the ſane 1 8.Chapt.y0a reckon on the Finirer from the left part of the Lowbe inwards 1 6x deg.there ſhalbe 
the pole Nadir of the ſaid 16+ ac imuth lying nghtwards of the x_enith line, I ay hispole Nadirin reſpett of 
his face beholding the ſouth pole, and at this aide 16+ deg. ofthe Fairey, you ſhall finde to cur the 46% meri- 
dian counted from the Limbr, which in truth is the meridian of this declining wall wherefore following bi 
rowards the ſouth pole you ftiall finde himto crofſetheſaid 16x at imuthin the 1 2= deg. from the7enith 
Point of the Reete, which by the definition in the 27, Chap. is the quantitie of the angle of deflexion. And 
the deg.ofthe ſame 2 07 meridiaf betweene this croſzingand rhe pole being there 3 64 deg. is theleuation of 
_ ſouth pole adone this wall, and is the height ofthe cocke. All rhe premiſes you ſee performied in this pre 
enrfigure. | 4 | 
_ In the verielike manner ſhall you-worke, for all Eaſt and Weſt flats reclining or inclimng,mentioned in 
the 25 Chapt. bur that inſteede of the F-urorthere, you muſt here place the <,enith lineto the latitude. And 
ſo doe the aCimuthes ſerue your turnein rh elfe ſame ſort,as by this Chapt.compared with the 25 .you 


thall moſt plainely vnderftand,the baſeline of the banckeor flat, being 1 2,of clocke: note that the ſaide ax_i» 
murb wich his match muſt for Eaſt and V Veſt rechning Dyals be 5” Boa Nom the 0 claide an_1 


Chapter 34. 
Toreduce all reclining ant inclming flat: declining vnto Eaft and Weſt ,reclming and 


 mclining flattes to ſome one latitude or other, and thereby moſt 
eafily ro make the Dyall. | 


He reclination and declination of any flat being propoſed or elſe taken by the 2 3.Chap.'you ſhal ther- 
Tv get the angles of eleuation and deflexion as 1s taughtin thee26,6e 27. Chapt.which had, if you finde 
there the North pole eleuated then by the 25 . Chapr.if ſouth pole, then by the 16. 17.0 1 $.Chap.you 
may as caſily by the ſaid angles of eleuation and deflexion ger the latitude and reclination, a$in the 25 .chap, 
by the latitude and reclination,you got the deflexion and eleuation,and that in this manner, Reckon the -an- 
gle of deflexion giuen on the Limbe of the Reere from the zenith point,thereto Jay the Label whereon from the 
Limbeinwards count theleuation giuen,and the azimurhk there croſzing the Labe/counted from the Limbe is the 
circle of reclination, whoſe degrees to the zenith is the latirude,wherein that reclination is to be taken thar is 
to (ay the latitude of that countrie whererto the flatte propoſed ſhalbe an Eaſt or Welt, reclining orinclining 
far, or more plainely where the ſame flatlyeth in one of the circles of polition, = 
For Example the bancke at Aldermarſton his reclination found by the 23.Chap.tobe 5 6.deg.and his de- 
clination in his baſe line 785 deg.whereby in the 26.and 27.Chapr. his eleuation was founde 355 deg. and 
his deflexion 28.deg. By this eleuation and deflexion,you ſhal finde in what latitudethis bancke were a bare 
Eaſt or Wet reclining flat, and how much that reclination there ſhalbe, Recon firſt the deflexion yz. 28. 
degrees on the Reeres Limbe from the zenith point, thereto lay the Zebewhereon count the eleuation vz. 35 = 
| deg.inwards, and there ſhall you finde to crofethe Label the 5 67 azimuth counted from the Limbe, which I 
Gay is this newe reclination ſought for, andthe degrees of this 5 67 ax imuth from this croſsing with the Le- - 
. belto the zenith you ſhall finde 445 deg. the ſame is this new latitude ſought for wherein the ſaid bancke is a - 
welt, flatte barely reclining 5 67 deg. which being had after the line of our meridians aſcenſion and the ling 
of deflexion are placed onthe banckeazin the ſaid 28.Chapt. is hewed:you ſhall inſteede of the Fiairr even 
#3 was done in the 25 -Chapt.ſet the « enithlineto this new latitude, that is to ſay 4473 deg. vnder the northe 
pole leftwards, And thereby the interſeQions of the 24.diſtinguiſhed houre circles of the Tevel with the ſame 
$ 6+ afimuth, and his match azimurh perſue the making of this Dyal in all reſpets azin the laſt Chape.you 
did, placing the houres in nas | from the line of aſcention being the 1 2.of clocke line, as in this laſt chap. 
you did fromthe plumbline,and ir commeth to the yery ſame effect with the 2$.Chapt. but with more caſe a 
great deale,as by experience you ſhall rrie, MFI , LC n 
In the verie like manner may you Famems inclining Dyals declining,"taking a ſpeciall regard bythe con- 
Kiturion of the 26.Chapt. which poleireleuated, | id | | 


| Chapter 35. es 
4 CR To de the ſame ſomewhat eaſier. | 


Ecauſe in the working of thelaft Chap. referre you to the 26.and 27.Chap,to get theleuation & de- 
flecion of any reclining flatte declining,before you can worke your feate, and knowing the working 
of the 26. Chapter ro be in ſome reſpett troubleſome , I thought goes to beate about for ſome better 
way for you,andthus much have I founde: After you haue taken the declination and reclination of any ſuch 
flat by the 23.and then ſer your 7eve!to the firſt conſtitution ofthe 26. Chap.you ſhall eaſily thereby ſtreighe 
finde your meridians aſtention , and your meridians mounting, which two note in minide, and rhen ſer the 
Label to yourlatirude fixed, and above it towards the pole Gag the zenith point of the Reeteas much asthe 


meridians mounting commerh to, and there marke where micantarecounted from the zenith equallto - 
the meridians aſcention doth cut'the Labe!, for the azimuth m _—_ there counted fromthe Linbe ſhew= 
eth the neyy reclination ſought, which with his match repreſeareth your deſired horifon,” And the gevith 


poing 
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*Poine ſtanderh there yader the pole to-your new latirade by which meanes you may proceede a9 in the 31. 
CR COINS mn you mer henteolathe 3p 
By hisreclination being 5 6.deg. and the declination of his baſe line being 782 deg. foundin the 23.Cap» 
Iplaced my lewelin' thefirſt part of the 26.Chapt.to a moſt excellent conſtitution repreſenting the ſame and 
euery necetiarie circlethereto belonging whither you mult repaire : and there ſhall you finde thacthe zenith 
| Point was 11 deg. from the pole,where we finde the 56.46, imuth repreſenting this bancke,whoſe degrees 
berweene his creſung with the axtree and the zenith of the Reere which I called the meridians aſcention, were | 
33 7 deg-and the degrees of the axtreclineberweenethe ſame crofring and the Limbeor pole point ofthe Aa. 
fer deing in eruch our meridians mounting were,7= deg. if I had made accoumpr of them there, but I then 
hadno vic for thew. Theſe had which you may alwayes haue without any paines for the looking on, I firſt 
ſor the Label toourlatirude v{.5 13 deg. ynderthe pole, then aboue the Label I ſer the zenith ofthe Reere equa] 
to our ſaide meridians mounting v{.'7> degatowards the pole , ſo is thepoleeleuated aboue it 445 degrees, 
and is our new latitude defired., Then counting from the<enithof rhe Reere among the Altmicanrares the 
quantitie of our meridians aſcention vs. 1 3 deg. I finde the ſame 145 altnicant. tocut the Lebelin the 11. 
deg.from the Limbe, whickintruth is the complement of the declination as in the 3 1. Chapter ir was, from 
which this conſtitution now differeth not: bur now in the ſamecroſing of the ſaide almitant. with the Label 
you ſhall finde the 5 63 azimuth co cur being the reclination deſired; So that now if you keepethe 4 enith of 
the Revte fixed, you haue him readie placed atthe new latitude euen as he was in thelaſt Chapt, and the 5 6? 
a+_imurh your deſired horizon, wherefore let the LabeInovy gothis way, for the reſt is to be done without bim 
won i, 4 Keede of the meridians aſcention among the almicantares you had here numbred on the Le- 
bel the baſe lines declination y{.785 deg. from the centre , orhis complement vs. 1 12 deg, from the Limbe, 
there had you found the ſaid 5 67 azimuth without reſpeRing the aſcention. | Re 4 
| Noteallo when by the ſaid conſtitution of the 26.Chapr.you thal at any time conceiue that your meridi- 
an is depreſſed vnder your hari{on azin diuerſe caſes it happeneth, then that which heereis the aſceotion is 
calledthe deſcention, and that which here is the mounting 1srhen the depreGion. And in every ſuch caſe the 
zcnith of the Reereis £o be placed ynder the Lobel az here i was aboue, ae 
Chapter 36. 
Toperforne the 31. Chapter ſomwhat more eaſily or at the 
leaſt more pleaſingly. 


Feit Icft ſet the F:mirerto the latitude of the plate propoſed ; whoſe horizonrall flat you deſire to ſcituate,then 
4 reckon inwards ainon the merkdizes the dierevce of longitude, and the meridian fo found ſhal cur on 
' the Finiterthe angle of deflexion of the ſame flatte in this our countrie, even as in the 19. Chapr. the de 
Rexion found the of longitude,which had Ereckon this deflexion on the Limb of the Reere from the 
Qenith poinr, thereto I lay the Zobe! whereon I count againe the latitude propoſed inwards, and there croflerh 
the az,imuth ſhewiog the poſition reclination as] may terine it. And the degrees of the ſame azimuth be- - 
tweene this ctoſiing and the 4enith point ſhewerh the on latitude, that isto ſay , thelatirude where« 
In. the horizon of the place propoſed is an Eaſt or W flatte eyuall ro this reclination founde or 
evore plainely whereia he lyeth in that circle of poſition , ſuch a one asin the laſt rwo Chapters are mentio- 
ned; VVherefore taking this latitude outof yours, there refteth the mounting of your meridian if your 
latitude be the greater, or the depreſzion if theleſſe, according ts which if che Labe/and {enith point beſet in 
Tanner of the pr. the ſame azimuth at his croſsivg with the Label, if yow count thenſeto the centre, 
Kndeth out the baſe lines declination of your propoſed flat , and from the ſame croſsingto the zenith poinx 
your meri aſcention. And nowe theſe, then if by the firſt conſtitution of the 26. Chapter you 
ys the zenith line of rhe Reere according to this declination as thereis taughr:and then reckoning 1K the 


the axtree line, the mounting of your meridian found,there ſtreighr meeteth you the azimuth ſhew-. 
| jng che reve reclinationia his baſelines xendiculer ſought for. By EEE | mere beck 


mple in the 3 1. Chap: of the ſcicuation or placing of the horizon of Roome, the latitude there- . 
ofbeing 41+ deg.and the difference of longitude from vs here arReading 2 3.deg.both propoſed: Firſt. I ſet 
the Finiterto the 415 laticude v2.41 + ynder the pole, then from the Limbe among the meridians I count the 
difference of longitude v{.23.this 2 3-weridian chttethin the Finirer 16.deg. which is the angle of deflezion 
of the meridian of Rome from ours here in.our countrie, Theſehad I then reckon this angle of deflexion vr, 
16.deg.on the Limbe of the Reete from the <enirh point, thereto I lay the Label, nowe on the Labelinwards I 
reckon the latirude ofRoome Yz.417 degrees,and there dol finde to cutthe 73; azimuth counted from the | 
- Limbe which 1 call the poſition reclination:: And ontheſame 73, Azimuth from the cutting withthe L- 
bel yntothe zenickof my Reete I finde 4.4.5 degrees, which I call the poſition latitude, thar isto ſay, in thae 
countrie wherethe latir, is 445 degrees. The horizon of Rome is an Eaſt or VVeſtreclining or indlining 
Aarte lyingin one of the circles of poſition there : therefore taking that latitude vz. 445 our of our latitude 
ve.g 17 therereſteth 74 deg. the difference,which becauſe our latitude is the greater, is the mounting of oug 
meridian in this flatre rightly placed. Theſe knowne you ſhall firſt ſet the Label to our latitude yz.'; 17 degs 


vader the pole, then place the zenith of the Ree according to the otherlatitude v2.44 degrees vader the 
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ſame pole on the (ame ide,of actording to the difference of theſe lytitudes vz..7- degrees aboue the Label 
| hecauſerbe meridian mounteth,all commeth ro one, and then inarke wherethe aid 73. atimuth cutrerhih6, 

Label and you ſhall finde betweene it and the centre of the level 67, deg. thedectination of the baſe line of 
this Aatte ſought for, atid from the ſame cutting to the L-mbe is ovr meridians aſcention aboue the baſe line,ſo 
you count it on the ſame 73. Azimuth which to our purpoſe is little pertinent heere but that the 7eve! will 
necdsdo ys the curteſie. The declinatioh ofthe baſe line thus kiiowne, you ſhall as in the firſt part of the 26+ 
Chapt. place the {enirh point of the Reere accordingly, and according to the inſtruRion there it ſhall winde 
from the EquinoGtiall 67.deg. towards the pole, where the Keere fixed [ counte on theaxtree line from the 
ſame pole, the foreſaid mounting of our meridian here found yz. 7. deg. and there I findetocur the 7 1 = a= 
' z imuth counted fromthe _enith line which is the circle repreſenting the hotizon of Roine in his right ſci- 
tuation to ours , and his true reclination: bur if by the 33. Chapt. you woulde mike a Dyall thereto, then 
muſt you (the zenith point being - before at the 447 latitude) take the ſaide 7 3; azimuth and his match to 

rme your purpoſe. Otherwiſe you may proceede by the 28. Chapter, or tather now by the 46. 

pers that when you haue the poſition reclination and latitude, po. thereby the meridians = e7M ay 
before : you may ſomwhat eafier getthe true reclination and declination by a Sphericall triavgle;imagined 
fiicha one as AE O izinthe 2 7.Chap "ks © bon I have ſinſe ſhewed inthe 37.Chap.the angle E O A 
pd + rt pchen the polition rechnation : re — of the triangle A E O the ſide A O knowne 

ith the y--v notrightE O A you ſhall eafily by the 5.Booke 0. Ons get the other fides and angle, of 
which the fide E Oſhalbe the meridians aſcenfion, and E A the declinations eomplewent,and the angle A B 
O the cowplement of the truereclination: hereof looke more inthe 3 7, | 


Chapter 37. 
of moſt eaſie and briefe way to reduce all reclwing and inclining flats declining, 


wnto Eaft and Weſt wow, ., t0 a new latitude wthermwiſe then m 
the 34-8 3 5-Chap, by belpe of ſphericall triangles. 


. North. 


TY Ehold yet againe iti theſe 4. ſhore-Cha s fols | 
BB toriog che torcicat parc of the whole Art of APP 


Dyalling woſt plainely yy notthought 
of when I wrotethe 33.34.& 35. Chapt, hrs 7 £L 
came vnto my inde a3 1 was bake in cut- / 


n | 
_ ring the prints for this 6. book, Better it is that it come C 
cooked No neuer : I were beſt now to ay thatthere 


in waking of Dyals, Longation and —m— ] 
be er mew 3k Sa, Eraſmus © "IJ I LN ; Cc 
BR) ——_ ———— 


Dialogue called A/cuniitice,andthat it was my chance = 
co rſt ypon Longaiqn,a in wy 19.20.25 G28. 
Chapters fullyvell : and yet they are 


very pleſantand pre | dinerigreſpeQtes though 


nor (o redie for Dyalling as theſe &vorhers, & 
nor to be reieed, yet let no mi ſtgnd 
then to conceiverh 


of /hehe isfir 2ure oo 
ſi ien , 7.Cap. 
the Ivbelin e 26. 
to let you' 


ticude ſought 


- 
4 


be 


Yed. ' if One” + F ny | 
are gotten, of which dinietfs Chap. hae before entreateds 
ip; 1 eaſily ſhew him that hath read thereſt of my 
met ce theſe angles on þ dyal euen'withoutþ figure of the 2$.ca. 

ſer for ybur beiter conceiting, for yho ſeing the ——. : 


. 


| the flat of the bancke propoſed, nd thereln how thi notes E 'O'M do flande,will not exfily imuyinetherthe 


H 
ou 


T20 , The Mathematical level 6, Bodls- 


Leo ofte rn Wang br men ini robe let Droit back a 
| cond figure you ſee E A, and abouethat againe O Mto placed for theangle of deflexion or Gno= 
yn ig thisDyall you fee' A P. Butnow for L M you may conceiue that muſt Rand perpendiculer 
Bat being indeederhic height of che cocks asin this Dyall you ſee, _ 
| - OOO OOO TTNNS 
Abriefe veto how Exft and Weſt reclmng or inclining Dyals are to be. 

felt placed | Ihall forget thar E N Fisa 
Sour 6 :and thar A Lis your. la- 


ſhall nowe 
KON 


tons 


* © 


$23 in the 33.Chapr, is hewed. | 


; | IM Weſt. EA 

If this way like'you not,or that you deſire yatiety,I reſhewyouto 
Cipcater acorher ore. Fochertine rarer Tn re apont 
Howſoeuer ſcene or imagined, are veriedeclinin womdachas f untrie whaſehat. is equal to 
'of the ſame latitude a3 Ihaue ſaid ia the 25:8 32.Chap.and by the 13.p is partly ma 
if ypu conceiue not or like-not of the making of the Dyals to theſe Eaſt and Velt recliniagar. inclining 
fats you may rurne them plainly intoedining willles, As for exarhple ; fine the latitude. © Eiv 444 and 
the -angle 'K ON 56> deg. avin the 34- Chapr. is eve » you ſtall take the comple f ents of them both 
andthe firſt yz, 45 5 deg. being the complement of 445 ſhall be the latirude vherein in ONPidadedining 
wall o being the zenith there. And-the complement of 464 degreesbeing 3 3+ dog. 1s the declingrian of tlie 
wall repreſented bythe faid O N Pin thefaid 45 £ Latitadd,and tharweſtwards ifit wete mitetial. Buefinſk 
the angles of E O and O Mbeal redie placed onthe flat therefore irneederh nocts (eeke ſo carefully which 
way ſuch a wall houlddedlinein that 45 7 latirude, becauly prhich of the 4. w3yes fo euer hee dedineth the 
degrees of the houres will ſerue as I ſhewedin the 20.Ghap,And now laſtly if you do burlay befor, youths | 
Kgureof the :Booke4 Ct ep en NERO EIER W70g ps 7 laticudevm.qp] 
and the circled Z A Y ro bethis wall ectiitng 343 deg: you nay by thefaklh's.Booke )$ Ohjpe. idake thy 
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which doubrleſle is fingaler good, 
to adeclining wall by the yer ere 


_ terly miſlike. Therefore I wil here roy s ;ou ro perf, | ! 
booke 18. chap.in other manner then hell hap.l fhewed, dy Yeu ſhall not ch e, but fullye ro 
ynderſtand the 3 3.chap. ThereforebchoJd gureand i eB D to.be your new poſition latitude me- 


tioned in the 34-35-and 79:chap. videl.44.2 Jey.20dile 


r.thie circle Þ BB C repreſent the new poſition recly- 

nation mentioned in the ſame chaprers, rechgting from the Zenith A; acto 5g to tho arche A BB, beey#g 
' 56E.geg-Here may you beholde dn this Figitre; beir g bur poore naormeotga pretence, in what man= 
ner the houre circles of the ſpheare doe cut your FFopoſed fiat KBB C, The diſtinces berween cuery inter= 
ſeion areto be had in allreſpetes,as was Ken 4 ie faide 5 .booke 18.chep. — peg but a very lit» 
tle altered.For in ſteed of thearch D A,whickin working the ſame +$;.chapr ls on the Limbe of your lew- 


* 
v % 


+» 


hg þ 


Ipa of 

Angie to gerreng! angle 

ofchearch B CC 
2K.9 BB 
AB f vida & 

Po | | together ee ſure the cocke or Gno- 
mon nit ſtarid as here you ſtethe zuleyou may be ſurethat thoſe 
houres from Browardes #3 are in'your diall ro. be placed from our zbeing the 1 2.2 clocke line to» 
NM. >  *'  Chipht#o, "= 
£465=* Afoft exeellevily and cafily tomicke dialles to al maner ofreclining or inclining _ 
Fra > 1b of. 4-00 -1to cg racer”, oof Odr rt A autos bi.  V: 6 | | - | 
hn? EI re Sow x chore aft row triangles. TD 

"TXnone fomewillthinke ic. great toyle when he bath'recliningorinclining flats dedining, to ſeekenewe 
* ©1.Þ0 Petar and recipaios by th 4143-923 7.chap.and (> to goeto worke, the next way abour 

_—_ ation lane:to ſatisfiethem,l bppole the flatY FFZin this Y to be a North flat reclining _ : 
| I f | ___" 
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uw 
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nglesnot right FF A AA-40.deg.knowne, therfore by the 5 book 
ala Slog A AA with eto A "whert Fon 
7 par perfo ed eiten in maner ofthe 5.booke 18. 


haue gorten the arch A AA, 
AL 
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' Whereto 


- of 7 


| gourth? azimuth d from the Limbeequalto 
© yoſrtniyby rhe ſame 37:48 im.and his watch workethis diall,ad inthe 
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y /"} Tokpow ta what Longitude s Latinnde pp 
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_ Tz Tus endl not ready to: 
| 7 Gndtheretafeer 


| the deflexiqn © 
t636, In 6d hacks 


| Aer 

ns, HH HAI tech Phe the ng | 
«ththe | longit.defired, | in caet a 
As oreranſit out horigolhbes'5t Readingitin longir. 14." 48 GITE; tep vice recks is oil 
videl. 5 1 .deg-on the Label! inwardes and apply the fame degree of the Lbs to "the + TY azim.coun hes 
the ceolth lice, which cuttcth off onthe ſaid 30. ag im.647. deg.counted thence to the zenith pointe of the 
"Keeth,andin the £imbe the Lab41 eurteth 46. 'Z.deg-cofired alſo ſeo the yenlth þ "<6 the degLof de- 


Reiki oSwihithF vill {peaks anon;Bur befork Fprdetede furtherX concluds thatth6{aid C4ZA6gr. are the 


deg. . of latitude in that countrey where out horizon ſhall lyein the 30.circle of pofitio uned-rhere row- 
es the zenith as the circles of poſition are; alway [2 reckoned: then if yourake the complement of the ſaid 


the lati A Keh, our horizon” ſhall repreſenta wall 'declining 30, 


this be a South latirude or a North, but you ſhall haue 
this rule geveral,ifyou once kpowe whiche pol} is eleuated aboue anye South or South declining wa!l, you 
may beſure che contrary pole eleuated in 57 ire whereon that wal ſtandeth, az here ſeeing the North 


polcis eleuated $1 >-deg;you'may be ſure vihers this our horizon ſhall be a ſouth or ſouth declining wal,thac 
countrey hath a Souttrlmirudeimdtherefore this 2 52. i is a South eleuation. Butin what longitude withal he 
ſhal be a South wal, declining VVeſtwards z0.deg: that ſhall the deflexion helpe ys too, being 467.48 I be- 


647. Jeg.vz.255,deg.the ſam 
| deg. yet by your leaue you may be in doube 'v 


| foreſaide. Therefore you thall ſet the Findter accordin gto the:ayde South latitude videl. 2 bf = deg. IM > >_ 


ther pole,and theredn 1 erck6n/iawardes the (ide ; 
ſaid 68.meridian counted fr rhe Limbe to crolſe 
' Now becauſe 1 poltoughartion ro decline VVeſtwards frotn tl 


I adde thoſe 68 .ourlonigi-bei 14-itrbakerth $2.deg.the log. 
| Purpoſe, affirming t ou bgHtzbe hergar! Readtng ſhal re preſent South declning V Veſt 30.degr. in 


that countrey 1 whaes as the Jongie. i is 82.deg;; indthe Sow pole 5 -.deg.6& A do-not beleue me 


thither an drryeit. Ir js prery walke'for.a rec n:wel:Yerif a. ubdu& 68. out of 14.(whiche 
____ ag, firſt 360, thereto you cannot doe)ſo is 374.there reſteththen 306.the longi.of that covi= 


wall declining Eaſt 39.deg.theſamhe latir. v{-257. remayning Ril. In 


gle of deflexion vz.467.deg. where you ſhall findethe 
Finirer being theſayde vary of longir. from ours, 
of that 25 5.larituge,therfore 
aetat male that heredy I conclude my 


trey where our ſaid horiton ix a South 


_ thevyery ſame ard ofthe lon ou fna knowe where itis a North wall declinin 
Eaftor VVelt 30 ;w-c% "yoo © 20 thels” 4 » 
Note that the ſaid 3 6.tire of poftion is the 68, reclining otinclining fat in the ſaid 6 = latit. but whe* 


twill have him Eaſt of \ Is ERS ey doe y taking regard 


of then eluate $1. and 28; ian having Fives Ir 
tid wy, = 2b. in iome 
reſpedies lighted aus pore Lax erhis Fuſeſiic or they are in- 
erodudions to divers ſuch like; good notro omit Lg ge wr hr 30. ms 
to Gur he perycame who och gar I repent not much my paynes. a 
| ;  Thecoiolfin, | 
+ Reader, gn hilndred times artil 


tothe cre | 


| bookes to come, being the bent of this preſent ere omewiaeie 
could not doe wi 1 ould have erthe car be ee ch nk eee wane of 
the malice of Forran. Andrherforec | orderin this wy agen <4 
| paſſing from the loweſt res tothe hig} done 2 
moffaxiomel none) tha Yy 


ira prkoge talberhe lefle blamed, | 
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F in forrcer ages (moſt noble Prince) 
the ſtudies Mathematicall were held 
' fees for Princes; 1 jay; not but1 Pp 
theſe, they may implore our fa- 
PE cleetas ce ) Mehr! a- 
ton and defence of your gracious pa- 
*tronape ; which emboldens me the. 
rather, to preſume the dedication of 
—— ' thele my. outs to your Highneſſe 
rac.  Wiſdomeis defined by C1c tro tobe diuina- 
rum atg, bumatiarum rerum ſcien tia,of the former partof which de- - 
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The Preface. 


© #93 Am not ignorant ( friendly Reader) that hitherto, 
(e inwriting, neuer any man pleaſed all ; nor ill Tex- 
pet? to be the firſt, To perſwade the conrteoue, were 


G- \ -f cauſeleſſe, for they are naturally Kind ;rand to dij- 


_ ſwade the captious, were bootleſſe, for they will not - 


-—' 


) iSYe- Chl dinerted : Let the firſt make true vſe of theſe my 
Labours, and they ſhall find much pleaſure and profit therem , let the 
laſt (if they hke not) leaue it, and it ſhall not offend them, Tomake apo- 
logie or exornation, in defence or commendation of the ſubie(# whereof I 
treat, were needleſſe ; it being alreadie, in the worlds opinzon,of ſuſfui- 
ent babilitie and reputation Tech to defend andcommend it ſelfe : Onely 
of my manner and order in handling the ſame, I vill jay ſomewhat, as 
briefely as T may, far thy better mſtruftion and Mndexſtanding thereof. 

In generall,T hae difþoſed and digeſted the ſame into foure Booker, 
hereof, the two former tend ſpecially to the principles and rules ef Geo- 
metrie, with performance thereby of many ſefull and neceſſaric conclu- 
fions ; and the two later, to matter of ſurney, with many mſtrumentall 
concluſions, tendmg as well to that,as diners other purpoſes. 

More particularly, in my firſt Booke , I begin with the Matters, 
Grounds, and Elements of GxoMETR1E, as-the definitions and 
termes of art-belonging thereunto moſt fitting firſt by the Praficioner 
to be learned and well vnderſtood: then next hane I placed therein diuers 
Geometrical TyuzOKREMES, as the foundations,grounds, and reaſons 
Wbereon the prafiike part dependeth. 

In the ſecond(haning formerly laid the foundation)I ſhew themeans 
and prafiike operation of manie neceſſarie concluſions and Geometricall 
PxoBLEMES, a the diſtin/Fion, application, and diuiſjon of Lines 
and Angles; and the deſcription, redufion, addition, inſcription, trauſ- 
mutation, diuiſion, and ſeparation of all formes and kinds of ſuperficial 
 Figares, with their ſenerall demenſiens, And conſidering, that as well n 
the THEOREMES of the firſt Booke, as the PROBLEMES im 


the ſecond, I Wholly omit ( for brenities ſake, and anoiding confuſion to 


the 


hereby n four ; wel 
and groundofanyP Ro 3 1 EM propoſed, as the effetZ and operation 
of oy Tx 6 x8 8 delerd, EF Inn 


TOR ek > 


looking oner his ſhoulder, how and in what manner be giredts his ſrghts, 


_ andadrawes bis lines thereon ; they 


Pe | profenthy approves the buſmeſſe, 
proue hems ſme oſs Pline Table, and within ſmalme fer, 
Jos ſhall beare them tell you wonders, and what rare feats they can per- 
forme; yea,and will Þndertake(or 1 wil for them )that for tenne groats 
a day, ard their charges defrayed, they ſhall be able to vndoe any man. 
they dealt with ; or at leaſtwiſe, to doe him ſuch wrong and preiadice, 


as perhaps he might,with more eaſe,and leſse loſSe,haue giuen.ten pounds 
a day toone [hat would bane ok rapes oor firites more. But 
That ſhould T ſay more of them then thus ;, Monoculi inter cxcos 
oculiſſimi ſunt, and ſo will  leane the blind, with tumbling the blind 
into the myre, WW 412508 E 
I farther deſcribe im this third Booke, the compoſition and ſe of an 
Inſtrument of mine owne, which Icall the Peractor, and of a Chayne, 
which I call the Decimall Chayne,with the diniſtons and parts thereof: 
Which rightly Þnderſtood and praftiſed(I dare boldly ſay without oſten- 
tation) is farre more Wſefull and abſolute for ſpeed and exattneſſe, then 
any yet ener 'vſed : And 1 will maintaine by ſufficient demonſtration, 
that no man(Vſing not the ſame, or the like) ſhall attaine to the ſame or 
the like perfetTion, for preciſe exalFneſſe in any dimenſion,as I will there- 

by performe, as 5 
 And1further ſhew therein, the beſt, ſpeedieſt, and exaFteſt meanes, 
for the ſuruey and inſtrumentall menſuration of a Mannor,or any other 
ſuperficiall content whatſoener, by divers and ſenerall meanes ; with 
| ONTAE Want. 


Tre Przracs, 


——_— 
— 


manie extraordinarie obſeruations and courſes, therein to be had and ta- 
ken, not Vſually knowne or prafiiſed ; as by the argument of that Booke 
more particularly appeareth, 

Wherein by the way 7 would aduiſe the Reader , who defireth to 
make ſe thereof, and to profit himſelfe thereby , in reading and pratti- 
fing ; to take the Chapters before him as they lye in order ; for that I 
haue ſftriued to place them in ſuch an orderly and methodicall forme, as 
the ane neceſſarily follow the other in Þſe and praiſe ; well knowing 
that diſorder and irregularitie in this kinde,breedeth not a little trouble 
and confuſion to the weake pratticioner, 

"The fourth and laſt Booke, conſiſteth of the legall part of Suruey 
wherein I firſt ſhew what a Mannor is and the ſenerall parts thereof, 
with the appendants thereunto ; how the ſame 13 created and maintay- 
ned; and how aud by what meanes deſiroyed and diſcontinued : alſs the 
ſenterall ſorts and kindes of eſtates whereby any lands or tenements may 
be holden, and the ſeuerall tenures, rents and ſeruices depending on thoſe 
eſtates: I further ſhew therein the order and manner of keeping Courts 
of Suruey, with the entrie of the tenants entdence and eſtates ; and the 
orderly and artificial manner of imgroſsing the ſame , with many other 
neceſſary rules and obſernations tending to thoſe purpoſes , as more at 
large alſo appeareth by the argument of the ſame Booke. 

And bere, as before, would I aduiſe the prafticioner , to obſerne the 
like courſe in reading and prattiſing' the rules and inſtruftions of this 
| Booke, as I baue formerly direed for the third , for that 7 haue ſtriftly 
obſerned the like decorum in placing the Chapters each after other, as of 
neceſsity they are to be Vſed and prattiſed, 

Now might I bere much inlarge and protend this Preface,in explica- 
ting the wonderfull Þſe of the two former Bookes, in the performance of 
infinite concluſions Geometriuall, ſo farre paſsmg this ſubief7 of Suruey, 
atit init ſelfe exceedeth the meaneſt matter of diſþoſe , which ( to a- 
noide prolixitie) 7 will here forbeare, leauing the conſideration thereof 
to thine owne iudgement , when thou ſhalt finde therein by thy diligent 
prattiſe the ſweet and pleaſing taſte of ſuch ſenſe-beguiling fruit. 

And further might 1 amplifie the ſame , not only in declaring the_ 
great and infinite pleaſure , with no leſſe profit , which the true know- 
ledge, ſe, and Vnderſtanding of the two later Books may bring (aſwell 
to Surueyors, as all owners and occupyers of land in generall ) but alſoof 
the antiquitie and neceſsitie of Suruey ; howſoeuer ſleighted by many, 
who will not beſtow a penny in points , or two pence in tape, or the like, 
but they will number the on-, and meaſure the other, before they pa Y for 
FM : either, 


J 


nl ———.. 


Tus PreEvrace. 


' either, and yet will disburſe manie thouſands in a purchaſe ,without the 
certaine knowledge of either quantitie, qualitie,or value thereof ; (ne 
theſe are thoſe which are called penny-wiſe,&c, ) whereby it often bap- 
pens (as I hane often knowne) that a Valuable purchaſe being made, 
Tithin few weekes after, the money hath beene raiſed of the woods, and 

the lands perhaps immediately ſold far much more then the money dit- 
burſed; and the ſame agame Vented at the third hand, hath yeelded a 
double Value : and all this Wnſeene, and Vnſurneyed, with vat diſad- 
wantage to the firſt vendor, I will leane to the conſaderation of my young 
Maſter, who hath thus offended in ſelling all, and reſteth now in repen- 
tance, with full reſolution not to offend m the like. And the like haue I 
knowne of a purchaſe made, when a moitie of the charge could ſcarcely 
be raiſed. Gps | 
F< to ſpend time to this purpoſe, were to little end, and therefore 
will I end this purpoſe ; only intreating thee gentle Reader, that as I 
haue thus imployed mine idle houres, to find thee houres of implayment , 
if thou reape either pleaſure or profit by theſe my paines, to af- 
' foord me thy good opinion ( for Virtus laudata 
creſcit, & honos alit artes ) which 
| is all 1 crane, 


Aaron RaTtHBoORNE, .... 


From my Lodging, atthehouſeof M.RoGzx 


Byz G1 s, againſt Salicbgrie-houſe-gate in the 
Strang, tha fx of Nogember, | 6 1 6. 
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His firſt Booke conjiſteth ofc tiwo jiarts ; the former whereof 
intreateth onely of the firſt Matters, Grounds, and Elements of 
 GxomErTRI1E, asthe diſtmition of Lines, Angles, Triangles, and 
| other Figures, with their DE=*In1T1IoNs, ſhewmg what they 
are:T he ſecond part containeth dinerſe Geometrical THE OREMES, 
tending chiefely and moſt fitly to the ſubieft and matter proſecuted m the 
ſubſequent Bookes, whereby the ingenious Practitioner may readily con- 
ceine and apprehend the ground and reaſon of the Precepts,Rules,and 
Problemes therein delinered, CR NR Irn 


THE PIRST PART. 


Detinition I. 


A—_— 
bo ——_—— 


A Point is that which is the leaft of all Materialls , bauing neither part 
nor quantiitie. 


TID Erweene Ynutze in Ari THMETIKE, and this Pornt in Fac, 1; 
45 GroMETRIE , there is a neere reſemblance : bur that, Def.1. 
» @ more ſimple and pure ; this, materiall.; and (although the 
£2) BJ leaſt that can be imagined ) requireth poſition and place, 
as this Point A. | ES | | 
| B Dx s 5« 
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DzexF1iniTion IL 


| A Lines length, without breadth-or thickneſſe. 


Euc. 1, T His is the firſt quantitie in GzomzTR1E, and may be diuided 


Def.2. {| into parts, in relpe& of his 
= * length, but admitteth no other 
--, diviſion or dimenſion ; and hath for A Fed 


._ -hisrermhes and limits that Geometricall wy 
point formerly ſpoken of. And of theſe B 

lines are there two ſorts; namely right, 

as theline A. and crooked,or ſphericall, 


as the line B. 


Dzx1iniTtion III: 
A Superficies is that which hath onely length and breadth. 


Enc.1, His is the ſecond quantitie in G = o » & T « 1 x, hauing two ſeuerall 

Def.5. dimenſions, namely, length and breadth, without depth or thick- 
neſle ( for that belongs to a ſolid or bodie, being the third quantitie 

in GzoMETx1,and impertinent to-this place, whereunto is attribu- 

ted all three dimenſions,as length,bredth, 

and thickneſle.) And as a line is limited 

with points, ſo is a Superficies with.lines, B C 

anda Solid or Bodie with Superficies. As = 

the figure A. being a Superficies, hath for th 

his length B. C. or D. E. and for his . 

breadth B. D. or C. E. which foure lines 7H | a 3 

are the bounds, limits, and termes of the = 

ſame Superficies. | 


DexFIinNIiTion LIIIL, 


An Angle is the congreſsion or meeting of two lines in any ſort,ſe 6s both 
make not one line, 


[OY Enerally of Angles (in reſpe&of their lines) there are three ſorts; 

== right-lined, ſphericall, and mixed. As the Angle A. is cal- 

led a right-lined Angle , being compoſed of two right lines ; the 

Angles B. and C. are ſphericall, or crooked Angles ; andthe Angle D. a 
mixed Angle, being cauſcd of both. 

. De x 1- 


-——— > 2; , ". 2 : 


— —— 


PART.l. 


ren. 


aſl T be firſt Booke. TE; : ; 


DErinition V. 


Tf a right line fall on a riebt line, making the Angles on either fide 
equall,each of thoſe Angles are called right Angles: And the line ere. | 
fed is called a Perpendicular line vnto the other. 


A S ingenerall there are three forts of Angles, in reſpe& of theirlines, Zuc. r. | 


as aforeſaid; ſo in particular, of right-lined Angles there are three Def.to. 

ſorts, in reſpe&t of their quantities; namely, an Orthogozell, or right 
\ngle; an 05:»/e, or blunt Angle; and 
- n Acste, or {harpe Angle : whereof, ac- A | 
rding to this definition, the line A.B. | 
ling on the line C. D. and making the | 
. Angles on either ſideequall, namely,the 
Angle A. B. C. on the one {ide ca 
tothe Angle A. B. D. on the other (ide 
thoſe two Angles are called right An- 
_ gles: And the line A.B. ereted on CD. TS 5 

without inclination to either ſide,is cal- | 


led a Perpendicular, or Plumbe line. Aud RT Re; ; 
here note further, that uſually an Angle is deſcribed by three letters ; of. which, 

' the ſecond or middle letter repreſenteth «wayes the Angle intended. Px 08. 

| #5+ 6: Ye 

NNID DeriniTion VI. 


An Angle which is greater then a right Angle, is an obtuſe 


Angle. 
JI Verie Anglein generall (not being OE | - 
a right Angle) whether greater or TEEN. Exc. t. 
Ws \ 's Def.1 Is 


er, is called an Oblique Angle: 
but particularly, if greater . 4 a right 
Angle, it is called an Ob:uſe Angle ; if 
lefler, an £&cure Angle : As the Angle 
B. D. C. (being greater then the right 
Angle A. D. C.) is an 06tsſe Angle; | 
"= - a_— it, and alſo the Angle &© —"D E 


Dz#inition VIL 
An Acute Angle is that which is leſſe then a right Angle, 


His Definition is manifeſt by the former Diagram, wherein the An- x,,. 2. 
gle A. D. B. is an cute Angle, being lefle then the right Angle Def 12 
© > A.D.E. forthe ſame right Angle containerh'ir, and alfo the Angle 2 
B. D.E. being likewiſe an Acare Angle, 
| B 2 DE 8 1= 
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DxrIniTIon VIII. 


| A Fignreia that which is contained Þnder one &: many limits, 


FOE. .$ theſe three figures, A. 
Exet As. and C. whereof the 
Defe14: > firſt is contained vnder B 
one limit ; the ſecond, vader 
three ; and the third , vnder 


foure ; and the like of others. T 
Wherein is to be noted, that of _ C "M 
two right lines, no Figure can | 
be contained. FORONOPENG vant 


DEFINITION IX. 


 ACircleiva plaine Figure, and contained Þnder one line, which it called 
* the Circumference thereof. | 


o - * 
, 


Exe. 1. 
Def.15. 


Ram. 1.15. 


Circle, of all other Figures, hath the prioritie, being of all moſt per- 
k& and abſolute; and therefore moſt fting firſt to be defined : as 


+3 » , 


the Figure A. inthelaſt Diagram. 


 DerINITION X. 


The Centre of a Circle is that point which is in the middeſt thereof: 
from woich point, all right lines , drawne to the Circumference, 


are equall, 
Exc, 1. | 
Def.16, Centre thereot , from whence the 
lines B. A. B. C. and B. D. being 
drawne to the Circumference (and as ma- 
nie others as are {.. drawne) are all equall, 
and are {cmidiameters to the ſame Circle. 
Pros. 34. i- 


S the point B. in this Figure is the 


DzrInITIoON XI, 


The D! ameter of a Circle 1s a right line, paſsing by the Centre through 
the whole Circle, and dinideth the ſame into two equall parts : Erther 


aam_— 


PART. 7 be firſt Booke. 


"Y halfe of which Diameter , is called the Semilliameter of the ſame 
Circle. 
S the line \.B. C.in this circle is the X Exc. rt, 
diameter tnereof , for that it paflerh Def. 17. 


by the centre B. through the whole 
circle, as from A. to C. and alſo divideth the 
circle into two equall parts, the one halfe to- A 


D 
wards D. the other towards E: Either halfe A 
E, 


of which Diameter, as A. B. or B. C. is cal- 
led the Semidiameter of the ſame Circle. 
PrOB. 34 | 


Dzr1x, XIL. 
 ASemicircle is a Figure contained vnder the Diameter of a Circle, and 
the ſemicircumference of the ſame Circle. 


\ S ſuppoſing the circle A.B. C. the Diagram of thelaſt D = x1 x1- p,,. 
A T 1 0 N, to be dinided into two equall parts by the diameter thereof Def.18. 
— A. C. whereby two Figures are proie&ed, namely, A. D.C. and 
A.E.C. Now by this Dzx1N1T 1 o x, each of theſe Figures are Sem- 
circles, for that the one of them is contained vnder the diameter of the ſame 
circle A. C. and the ſemicircumference A. D. C. and the other vnder the 
| amediameter, and the Temicircumference A. E.C. 


Dz+rin. XIII, 


AS eement, Seftion, or Portion of a Circle, is a Figure contained vnder 
aright line, and part of the circumference , either greater or leſſe 
then the Semicircle, 


S the diameter of a circle paſſing by the centre thereof, diuideth the x, ;_ 
ſame into two equall parts ; fo any | Def.19. 
+ —right line, drawne from any one part Ry 3. Def. 5. 
of the circumference to any other part there- | 
of. (and not paſſing by the centre) dinideth ” es 
the circle into two vnequall parts, which are | 
called Segments, Sections, or Portions of a cit- 
cle: Asinthis circle, the figure A. C.B. be- 
cauſe ir is contained vnderthe right line A.B. 
and the leſſer part of the circumference A.C. 
B.iscalled a lefler Segment, Seftion, or Portion 
of a circle; and the figure A. D. B. becauie it CT Hr 
is contained vnder the right line A.B. and thegreater part of the circumfe- 
. rence A.D.B. is called a greater Segment,Seftion,or Portion of a circle. Here 
note alſo, that theſe parts and ſuch like of the circumference ſo dizided, are com- 
monly called Arches, or arch lines. And all lines (leſſe then the diameter) drawne 
B 3 | f and 
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Enuc. 3. 
Def. 2. 


Enc, }, 
Def.6. 


© theſe two cir- 
cles A. and B. 
are equall, their 


ſions, Geometricall and Aftronomicall, eſpe- 


and applied as the line A. Bs are called Cordes, or cord lines, of thoſe Arches which 
they ſo ſubtend; or Subtenles, becauſe they ſubtend both ſegments. Tz o0r.72. 


Pzxos. 34 


Dzrin. XIIII. 


Equall Circles are ſuch as haue equall Diameters,or whoſe lines,drawne 
from their Centres, are equall, 


diameters being equall, 
namely,C. D. and E.F. 
or their Semidiameters, 
( which, according vn- 
to this De x1Nn1T1- 
oN, are lines drawne 
from the centres vnto 


their circumference) as 
A.C. or A.D. and B. E. or B. F. 


gw 


DzrFin. XV, 


A risbt line is ſaid to touch a circle, which touching it, and being ex- 
tended or produced, doth not cut the circumference thereof, 


''$ the right line A. B. being drawne 
by the point C. doth there onely A&A C B 


* > touch the circle, and being-produ- 
ced vnto B. cutteth not the circumference 
thereof, This line is commonly called a 
Tangent, or Contingent line : whereof there — 
is great and infinite vſe, in manie Conclu- 


cially in the menſuration and reſolution of = 
Triangles, as well right-lined,as ſphericall,by 

the Canons and Tables of Synes, Tangents, 

and Secants, in that behalfe calculated. 


Derin, XVI. 


An anole of a Settion, or Segment, 1s that which 1 contained nder a 
cord line, and the arch line of the ſame Seftion. 

S theangles A.B.C.and B.A.C. inthe leſſer ſegment of this circle, 

are angles of a Seton, becauſe they are contained vnder the cord 

line A. B. and the arch line A. C. B. Alfo the angles D: B. A. 


and 


{ be firſt Booke. wy 


and D. A. B. in the greater Segment are | 
angles of the ſame Segment, by the like c 
reaſon. And all angles of this kind are cal- YE OS 

led mixed angles, becauſe they are contay- $9, /_ DOM 
ned v nder a right line and a crooked . Of "9h 
which two Segments, the lefler hath alwaies 


the leſſer angle ; and the greater, the grea- 
ter angle. 


Dzxrin. XVII. 


An angle in a Sethioni, or Segment, is when two right lines are drawne 
from any pomt.m the arch line , to the ends or extreames of the cord 


line ; the angle m that point of the arch line is called an angle in a 
Seflion or Segment. | 


\ S the angle A. B. C. in the leſler Seg- _ Exc. 3. 


ment is an angle in a Seton, or Seg- 

ment, by reaſon that the two right 
lines B. A. and B. C. are drawne from the 
point B. in the arch line to.the ends or ex- 
' treames of the cord line A.C. Andalſothe 
angle A. D. C. in the greater Segment is an ' 
angle in a Se&ion, or Segment, becauſe the 
two right lines D. A. and D. C. are drawne 
from the point D. in the arch line to the ends: 
or extreames of the cord line A. C. And 
here note, the greater Section hath in it the leſſer angle, and the leſſer Seftion the 
greater angle, contrarie to the mixt angles in the prececent DEsx1NITION 
mentioned. And here alſo is to be noted, by the declaration of this and the former 
Dzx1N1r1oN, the difference betweene an angle of a Segment, and an angle 
ina Seement ; the firſt being called a mixt angle, and this a right lined angle. 


Dzrin, XVIIL 


If tworght lines be drawne from any one point m the circumference of 
a Circle, and receine any part of the ſame circumference , the angle 
contained Þnder thoſe two lines is ſaid to belong and to be correſpon- 
dent to that part of the circumference ſo receined. | 


__ 


S the angle B. A. C. contained vnder the right lines A.B. and A.C. z,c.z. 
AA rrawnc from the point A. and receiuing the circumference B. D. C. Def.8. 
by this D:x1N17T 10 is faidto belong, ſubrend, and pertaine 
vnto the circumference B. D. C. And if right lines be drawne from the 
celitre 


— 
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centre to the former points B. and C. then is ; 
that angle faid to be inthe centre of a circle, A 
as the angle B. E. C. Which angle likewiſe 
ſabtendeth the ſame circumference B. D.C. 

and is alwayes double in quantitie to the 
former angle , drawne from the circumfe- 
rence. And the circumference B, D. C. isal- 

ſo the meaſure of the quantitie or greatnefſle 3 
of theangle B. E, C.in the centre. 


DzrFin, XIX. 


A Seftor of a Circle is a figure contained Þnder two right lines, drawne 
from the centre of a Circle , and Vnder part of the circamference 
receined of them, 


Sinthelat D=z#tw1 T 1 o x,the figure B.E.C. is the Seor of a 
A\ crc. becauſe it is contained vnderthe two right lines E.B.and E.C. 
drawne from the centre E. and vnder part of the circumference, 
namely, B. D. C. received of them. 


Riebt lined figures are ſuch, at are contained Þnder right lines, of what 


number ſoener, aboue two, 


Exc. t, $ thoſe which follow, being contained vnder three, foure, five, or 
Def.20. more ſides, who take their denominations, as well of the number of 

their angles, as of their ſides; ſo a figare contained vnder three lines, 
in reſpe& of his ſides, is called a three ſided figure; and in reſpe& of his 
three angles is called a Triangle: and oof thereſt. Where is to be noted, that 
exery right lined figure hath as many angles as it hath ſides. 


DE FINe X XI. 


An Equilater Triangle is tha t,which bath three equall ſides, 
S a Triangle is the firſt ofall right lined 
figures (for vnderleſſe then three right 


Ae can no figure be contained:) So 


of all Triangles, the Equilaterall Triangle is 
moſt ſimple and abſolute, hauing equall lines 
and equall angles ; containing euery of them 
a Sextans of a Circle, which is 6o degrees. 
Triangles haue their denominations,differen- 
ces,and appellations,as well of their angles as 
their ſides: As this Triangle A. in Oo 
| is 


——_— —— 
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his three equall-[ides, is called an Equilater Triangle; and in reſpet ofhis 
ſharpe angles, is tearmed an. Ox/gentmpr, or acute angled Triangle. But this 
appellation (in mine opinion) to this kind of Triangle, is needlefle; for that 
& name of an-Equilaterall Triangle doth imply the ſame, ſeeing it can con- 
taine no other but acute angles: for if in any Triangle there be either a right 
or an obtuſe angle, the fides cannot be all.equall, and therefore by this D z- 
xINITIoNnoEquilater. | 


"17 P © 
An Tſoſceles is a Triangle, which hath onely two equall ſides. 


L 


K __ 


1 


His is the ſecond ſort of Triangles, and hath two fides onely of one ze. ;. 
length, the third being either longeror ſhorter : As theſe three Trian- Def. 25. 
_ gles A.B. and C. haue euerie of them two equall ſides, andare there- 
fore called 7/oſceles. But in reſpeof their angles,the Triangle A.is calledan 
Orthigonium, or right angled 1/oſce:es, for that his angle atrhe point D. is a 
right angle. Alſo the Triangle is called an 4mblzgonrium, oran obtuſe an- 
gled 7/oſceles,for that his angleat the point G.isa blunt or obcuſe angle. 4nd 
likewiſe the Triangle C. iscalled an 0x/gonium,or acute angled 1/oſce!:s, be- 
cauſe all his angles areacute orſharpe. Alfo this Triangle is called an Equi- 
crurall T riangle, in reſpe&of his two equall ſides. = | 


Dzxin, XXII, 
A Scalenum is a Triangle which bath all bis fides bnequall. 


TJ 


"% 


i 


| THis is the third kind'of Triangles, and hath all his ſides of ſeuerall Exc. r. 
| lengths: As theſe three Triangles A.B.C. haue euerie of them all Def.26. 


t their ſides vnequall , and therefore called Sraleme. But in _—— of _ 
their 


— 


Fu 


Cw 


PaxrrT. 


The Surueyor. 


EKc. 1. 
Def. $2. 
Ram$8.14. 


 lyof their fides, and partly of their angles ; | 
_ aSbytheirſcuerall Dzz1nir1ONs here | 


_ 


their angles, the triangle A. is called an Orthigonium, or right an pled Scalenas, 
for that his angle at the point D.is a rightangle. Alſo thetriangleB. is called 
an Ambligonium,or an obtuſe angled Scalenoy, for that his angle, atthe point 


1. isablunt or obtuſe angle: And laftly, the triangle C. is called an Oxigon:- 


»m, Oran acute angled Scalenoy, becaule all hisangles are acute or ſharpe. 77 
is to be noted generally in all Triangles, that in compariſon of any two ſides of a Tri- 
angle, the third ſide is called the Baſe ; as of the Triangle A. in reſpect of the two 
lines E.D.and E. F. the line D. F. is the baſe: Inregwd of the two lines EF, D. and 
F, E. theline E. D.is the baſe ;, and in reſpets of the two lines D.E, aud D, F. the 
line E, F. u the baſe. | 


Dzrin, XXIIIL 


A Square,or uadrat ,is a foure ſided figure, whoſe fides are all equal, 
and angles all right angles, 


S the figure A.B. C.D. isa Square, or «A = 
Quadrar, becauſe all the lines thereof 


are cquall, andall the angles right an- 
gles. Thele foure {ided figures likewiſe, as 
well as Triangles, take their appellation part- 


aſter appeareth. | —_ ul 


Davin, XXV. 


A long Square is that whoſe angles are all right angles , and whoſe op- 


poſite ſides onely are equall. 


His figure differeth little from the P 
Square, or qIS®- laft defined, ha- A B 
'> ningallequallangles like vnto it; but 
the ſides are vnequall. As in this figure A.B. 
C. D. all the angles are right angles, and the 
oppolire ſides onely are equall, asthe length 
A, B. is equall to % length C. D. and the 
breadth A. C. to the breadth B. D. but com- 
pare them otherwiſe,and they are vnequall. 


| 
C D 


Dzrin, XXVI, 8 

A Rhombus (or Diamond) is a figure with foure equall ſides, but no 
right angle. ans 
$ this figure A.B. C. D.is aRhombus, hauing all his ſides equall,and 
likewiſethe oppoſite angles; but the angles at A.and D. are acute an- 
"gles, and thoſcat B.and C. obtuſe. Betweenea Square, or Quadrat, 


and 


p_—_  —w__ 


© © | _ : T be fir/t Booke. 


and this figure, is much reſem- . 
blance , either kind hauing all -+ 
ſides equall; and likewiſe their | 
angles 1n gerierall quantitie; 
but different in particular qua- 
litie ; that hauing foure right 
angles, this two obtuſe ; and 
rwo acute angles; yet are they 

in generall quantitie equall to 
foure right angles: for by how 
much the two acute angles are A | 
defeftiue or wanting of two right angles, by ſo much are the obtuſe angles 
abounding or exceeding. Thi figure ts deſcribed by the connexion of two Equi- 


"0 


later Triangles, by any two of their fides, as appeareth by-the prickt Diagontl line 


B. C. which being omitted and left ont, this figure remaineth perfeit, and hath his 
acute angles equall to thoſe of an Equilater, nimely, Go. degrees, and the obtuſe an- 
gles double thereunto, Pro.57. 


L - 


Dxvin, XXVIL 


A Rhomboydes (or Diamond-like) is a figure, whoſe oppoſite fides and 
oppoſite augles are onely equall, and hath no right angles. 


| S this figure A.B. C.D. 

As. a Rhomboydes, and A B 
hath his ſides A. B. and ' \ 
C. D. oppoſite and equall, and 
' likewiſe A. C. and B. D. bur 
hath no right angle : For the. 
angles at the points A.and D. 
are acute, 4 comphs & equall; T 
and likewiſe the angles, at the —— 


points B. and C. areebtuſe,op- GC D 

polite, and equall. | 7 
Note here, that the foure fignres laſt before defined, wamely, a Square, a figure 

of one ſide longer, a Rhombus, and a Rhomboydes, ave commonly called Paralle- 

lograms; of which foure , the two former are called right angled Parallelograms.. 
R, O Be 9O. tas 
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Dz+1n, XXVIIL 


US other foure lined figures, beſides thoſe formerly defined, are called 
a TaAPEZIA,or Tables, NN Oe | 


ms S all figures, of foure 
—_-.7 ſides, which are made Des 
| Deſ-34 Bar adventure, without kn, of 
Ae.10.14+ refpedt or regard of equalitic, 
or incqualitie , or obſervation A | \ 
_ 
| FR 


of order , either in their lines 


fore called irregular figures: as 
theſe figures A. and B. are. 


Dzrin. XXIX: 
Manie ſided figures are thoſe which bane more ſides then foure, 


Oo F theſe, may infinite ſorts be deſcribed, by addition of lines: bur if 


Exe. 1. 


Def2.3. 
Raw. 1114- 


they containe aboue foure ſides, they are generally called Polygopa, 

bur particularly according to the number of their ſides: As the fi- 
re A. is called a Pentagon, becaule itis contained of fiue fides ; the figure 
. 4 Sexagoy, being contained vnder fix lines; and C.is called a Sepragor, 
becaulc it is contained vnder ſenen fides. And the like of others. P « o 3. 
G2. 95s 


Dz#x1N, XXX. 


Either of thoſe Parallelograms, which are about the diameter of a Pa- 
rallelogram,together with the two ſupplements,js called a Gnomon, 


Enc. 2 Ightly to conceive this Dz x 181 T1 0x, tis requilite firſt to vn- 
Def.2.  derſtand, what thoſe Parallelograms are which are ſaid to be about 
* > the diameter of a Parallelogram ; and likewiſe, what ſupplements 
are 


- : The firil Booke. | 1; 


are. For the firſt, thoſeare ſaid to be pa- | 
rallelograms about the diameter, which =, 
haue for their particular diameters part : 
of that which the whole parallelogram & 
hath: And I are ſuch, as are 6 p—_— 
without the whole diameter, the diame- | 
ter paſſing betweene them, and cutting | 
them not. As in the parallelogram A. - 
B. E. D. the particular parallelograms | 

- H.K. E.F. and A.C.H.G. are Gikeo be 
about the diameter, becauſe they haue 
for their particulardiametets part ofthe © © 
wholediameter A.E. as A.H. and H. E. And the ſupplements are the two 
parallelograms C.B.K.H.and G.D.F.H. becauſe they are without the whole 
diameter A. E. which paſſeth betweene them, and Cutteth them not. Now 
take away either of thoſe particular parallelograms, which ſoeuer it be, and 
the other remaining, together with the two ſupplements, is that which by 
this Dez1n1TIoN is calleda Gzomoy, Pros. 101i. Thor, 


Dzrin, XXXI 


That r" *t lined figure is ſaid to be inſcribed in another right lined fi- 
ure , which bath enerie angle touching enerie ſide of the figure 
wherein its inſcribed, w-: 


S in theſe: two 


PaRT.l. 


oP 


figures, the Tri- | wo” | En. 4. 

ht A.B.C. is A "- 
fayd to «| inſcribed Ho fot 
within'the T r langle D. ph, w— 
A T Lone of qual tran 
13 angles A.B.andC. . 
doth touch euerie {ide - | 
of the Triangle D.E.F. 


DzriN, XXX11. ON Dr 
Aright lined figare is inſcribed within a circle, when euerie angle of the 
inferibed figure toucheth ſome part of the circles circumference. 


Lltheangles of a regular right lined figure, inſcribed in a circle, or x,,.. 4 
A the ſides of the like figure circumſcribed abour a circle, mayealily p..,; 

- ouch the circumference thereofjby reaſon of the perfe&tion and vni- 
formitie ofa circle. As the Triangle A.B.C. is inſcribed in thecircle in 


OE EE” 
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and alſothe ſquare D. 6. 
F.G. is circumſcribed a- 
bout the circle A. for 
that euerie angle of the 
Triangle inſcribed, and 
euerie {ide of the ſquare 
circumſcribed,toucheth 
ſome one point ofethe 
circumference ofthecir- 
cle. And the like conſi- 
deration is to be had of 
circles inſcribed or circuraſcribed wichin or about any right lined figure. 


Pxo3. IT2. IT3- 


Duvin, XXXIIL 


The altitude of a figure, is the parallell di —_ betweene the top of a 
figure and the Baſe. 


4 = a. 
\ 
} 8; 


B 


Sthebeight oraltitude ofthis Triangle A.B.G.isthe hheceor diftaace 
A: the line D.E. drawne parallel! to the Baſe B.C.by the high- 
point of the fame Triangle, as by A.and the ſame BaſeB. C. which 
parallel Aſtance; is equall, and the lame thing with the perpendicular A.F. 
And the like of thereft. | 


"OINY N, XXX1111 


| Parallell lines are ſuch, as being drawne on any plaine $ uperficies, and 
me either way infinitely, doe nener meet or concurre, 


S theſe right lines A. and B. which . 
being produced and drawne forth 
: canfinitely, by reaſon of their equall 
and parallell diſtance the one from the o- 
ther, will neuer meete or concurre ; and 


therefore are called —_ lines. Px 0B, 


_— 
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Dzrin, XXXV, 


A right line is ſaid to be dinided by extreame and meane proportion, 
when the leſſer part, or ſegment thereof, is to the greater, as the 


greater 13 to the whole bne, 


S theline A. B. being ſo dinided in the 
A poin C. that the lefler part, or ſeg- —_ 
ment, C. B. hath the ſame proportion --— Wk _C B 
to the greater part, or ſegment, A. C. as the 
fame greater part hath tothe whole line A.B: 
then is rhe ſame line A. B. diuided by an ex- ES 
treame and meane proportion. The meanes how to diuide a line in ſuch 
ſort, is hereafter taught by the 20. Þ « o s. of the next booke. This line is 
of wonderfull and infinite vie in manie Geometricall operations, as a 
peareth manifeſtly almoſt through the whole thirteenth booke of Euclid. 
Px 0 8.20. 7 RT: | 


Dzrin. XXXVI, wore 


The power of a line is the ſquare of the ſame line, or any plaine fizare 
 equall to the ſquare thereof, ” | 


A S the power of the line A. B. is the 


ſquare of the ſame line, namely, the fi- 4 4 x3 

>eure A.B. C. D. orany other plaine fi- T 
gureequall thereunto. And fo great power 
and abilitie isa line ſaid to haue,as thequanti- | 
tie of the ſquare it makes: As this line A.B. 
containing 4. the power thereof is 16. In this Jl 
kind is the Diagonall or diameter of a ſquare & | TS. 
(as the-line A.D.) faid to be double in power LL [2 
tothe (ideof the ſame ſquare, forthata ſquare” © D 
made of the Diagonall, is double in quantitie 
to the ſquare made of the fide. Andlikewiſe the line which ſubtendeth the 
right angle inan Orthigonall Triangle, is ſaid tobe equall in power to both 
the containing ſides: as theline A.D. which ſubtendeth the right angle A. 
C.D. inthe T riangle A.C.D. is equall to both the ſquares made of the two 
containing ſides, namely of A.C. and C.D. Px s. 23. 


Dzrin. XXXVIL, 


To dinide 4 ginen line in power , is to finde two otber lines R whoſe 
ſquares together ſhall be equall to the ſquare of the ginen line, 
_ 


but 


OE __ 


16 The Surueyor. ParT., 
IN ſquare of the one to the ſquare of the other, to be in any pro- 
portion required, FO” 
Sif A.B.werea linegi- 
Are and it were requi- C 
. S red. to diuide the ſame 


line in power,according to the 
roportion of 2. to 3. It is 
hey intended to finde two 
other lines, as C. A. -3 C.B. 
whole ſquares together are e- A c 
quall told Cat of the giuen 8. os 8 - 0 
line A.B. but the ſquare of the 
one, namely C. A.is to the ſquare of the other C. B. in ſuch proportion, as 


. 2. to 3. that is, the ſquare of C. B. containeth the ſquare of C. A. once and 


Theſe lines 
are of infinite 
vſe in many 
Geomerricall 
Concluſions, 


2 halfe; The meanes-how to 


performe the ſame, is hereafter taught in the 
23. Px 08. of the 2, Booke. Px 08.23. | 


Dz#in, XXXVIII, 


To inlarge a line in power gs to find another line, whoſe ſquare ſhall bane 
any proportion required (of the greater inequalitie) to the ſquare of 


the pinen. line, 
4 
A ed in power, as 3.to 5. Ir is hereby intended to find out another 
ine, as the line C. B. wheſe ſquare ſhall beare ſuch proportion tothe 
ſquare of the giuen line-2 B. as 5 to 3. which is a proportion of the greater 
inequalitie, and is called Syperbipartiens tertias : that is,as 5 containes 3. ſo 
the ſquare of C.B. the line ſought for, containeth the ſquare of 2 B. 1 4. 
The working whereof is taught inthe 24.PÞ « o 8. of the 2. booke. 


Dzsrin, XXXIX. 


A meane proportional line is that, whoſe ſquare is equal to the right an- 
gled Parallelogram, or long Square, contained nder his two ex- 


freames, 
Meaneproportionall line 
1s ſo tearmed, in reſpe&t 
of the relation it hath to 
two other lines, which are called 
his extreames ; for of a meane 
without extreames, or extreams 
without a meane, there is no 
compariſon. As in this Dia- 
gram, the perpendicular A.C. of 
the right. angled Triangle A.B. 
D. 1s a meane proportionall line 


S ſuppoſe the line 2 B.inthe former Diagram were giuen to beinlar- 


- 
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betweene the two ſegments of | 2 "3 H 
the 


4 
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the Baſe B.C. and C.D. his extreames, becaule the ſquare of the ſame line 
A.C. namely, A. E. F. C. is equall to the long ſquare, contained vnder the 
- lines B.C,and C. D. (forthe line C. G. is equall to the line B. C.) foras 

_ B.C.isto A.C. fois A.C.to C.D. Alſotheline A. B. isa meane propor- 
_ tionall betweene B.C. the ſegment of the Baſe lying next vnto it, and B.D. 
the whole Baſe; for as B. C. the leſſer ſegment of the Baſe, is to B. A. fo 
is B. A. to B. D. the whole Baſe. And laſtly, the line A.D. 1s a meane pro- 
portionall, berweene C. D. the ſegment of the Baſe, lying next vnto it, and 
B.D. the whole Baſe; foras C.D. the greater ſegment of the Baſc,is to A.D. 
ſo is A. D.to B. D. the whole Baſe. 


DxF1N, WL. 


Like rieht lined fienres are thoſe, which hane equall angles, and pro- - 


portionall ſides about thoſe equall angles, 
\ S in theſe two right angled Paral- 


| lelograms, theangle in the point OOADAY” "TEIN | 

> A.of the greater, is equalltothe [© TE 
angle E. of the lefler; likewiſe theangle 5 | 
B. to the angle F. and C.to G. and D- 
to H. And moreouer, the ſide A. B. 
hath that proportion to the ſide A. C. i 
as E.F. hath to E.G. and A.C. to C.D. | 
as E. G. to G. H. and fo-of the reſt: 
Wherefore theſe two Parallelograms 
are called like right lined figures : and 


ſo of Triangles andall other figures, of what kind foeuer. Px 08. 45- 


Dzx1N, 311. 


Reciprocal figures are ſuch, as bane the ſides of either to other mu- 


tually proportionall, 


" 
. 


S$ the Parallelograms A. and B. have <cp— "2 ——D 
their ſides mutually proportionall  , RF 
that is, as the ſide C:D.of A. is to s: 
the ſide G. H. of B. fo is the fide G.I. of Bo = ——F 
to the ſide C. E. of A. and therefore are 
they called Reciprocalls : foras 20.isto 15 &p ———_ 
an antecedent of A. ro a conſequent of B. ſo 
IS 12. to 9. an antecedent of B. to a conſe- 12 B 
quent of A. | 
I K 


G 3 


The Surueyor. ParT.), 


——_— 
OI rrnn” 
— 


DErins XLIL 


T he guantitie or meaſure of an angle, is the arch of a circle, deſcribed 
from the point of the ſame angle , and intercepted betweene the 
two ſides of that angle, 


\ S ih the Triangle A.B. C. the mea- 


ſure orquantitie of the angle B. A. 

> *C.isthearch B.D. or E. F. for the 
circumference of euerie circle ( whether 
greater, or leſſer) is diuided into 36o e- 
quall parts, which are called degrees, and 
euerie degree into 60 ſcruples or minutes, 
and euerie minute into ſo manie ſeconds, 
&c. Which parts or degrees are greateror 
lefler, as the circles, whoſe parts they are,are greater or leſſer; and thoſe ar- 
ches which containe the ſame number of parts or degrees in equall circles, 
are equall; and in vnequall circles, they are called like arches; as the arches 
B. D.and H.G. are equall; but the arches B. D. and E. F. are likearches: 
for as B.D. is 50 degrees in the greater circle, ſo is E. F. 50 degrees in the 
lefſer circle. And thelike of others. Þ « o 8.8. 


Dzzin. XLIII 


T he Quadrant of a circle 1 the fourth part thereof, or an arch con- 
taining go degrees. 


S the arch K. B. D. in the former Semicircle is a Quadrant of that 
whole circle, ora fourth part thereof, and containerh go degrees. 


Dzrin, XLIIIL 


The Complement of an arch, leſſe then a Quadrant , is ſo much as that 
arch wanteth of go degrees. 


A 


S the Complement of the arch B. D. 50 degrees in the former Semi- 
circle, is the arch K. B. 40 degrees. 


Dzrin, XLV. 
T he Exceſſe of an arch, greater then « Quadrant ,is ſo much at the ſaid 


arch is more then 90 degrees. 


S the Exceſle of the arch H.K.B. D. 130 degrees, is thearch H.K. 40 
degrees more then a Quadrant, that is more then K. D. 


DExiN. 


b —————— —_— 
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Dzrin, XLVI. 


T he Complement of an arch, leſſe then a Semicircle, is ſo much as that 
arch wanteth of a Semicircle, or of 180 degrees. 


| S the arch H.K.B.D.isanarch leſle then a Semicircle,and containeth 
A 130 degrees,and the Complement thereof to a Semicircle,is thearch 

H.G. 50 degrees, which is ſo much as the arch H. K. B. D. wanteth 
of a Semicircle, or of 180 degrees. 


Dzrin, XLVIL 
T he Complements of Angles are as the Complements of Arches. 


and the arch B. D. of the arch K. B. So theangle K.A.B. 4o degrees 


\ S the arch K. B. is the complement of the arch B. D.to a Quadrant, 
- is the complement to a right angle of the Angle B.A.D. 50 degrees; 


and likewiſe the ſame angle B. A. D. of rhe ſame ag K.A.B. And in this 


ſence is the third angle of any Triangle faid to be the complement 
of the other two, to two right angles,or a Semicircle: For 
the three angles of any Triangle are equall 
to two right angles; as is here- 


after declared. 


% * 
* * 
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 Fnſiruthons concerning thus Part. 


H1s ſecond Part conſiſteth of diverſe Geometricall 
THEOREMES, Or approued Truths; which are the 
Foundations, Grounds, and Reaſons, whereon the Pra- 

ike part dependeth. For as in the generall courſe and tract 
of all deſignes, before the vndertaking or execution of what- 
ſocuer action, the fitteſt meanes for an orderly performance, is 
zudicially to conſider; firſt, the Propertie,Paſsion, Nature, and 
kind of the intended enterpriſe; then, the belt and moſt im- 
mediate meanes how to effect the ſame , and the Cauſes, 
Grounds, and Reaſons, way, by thoſe meanes ſuch effects may 
be wrought ; and afterwards, to put in execution : So before 
we enter into the Practike part, I will firſt here premiſe diuerſe 
THrtOREMES conceming this ſubject , whereby the inge- 
nious practitioner may moſt euidently concewue and vnder- 
ſand the ground and reaſon of all the Rules and Problemes 
in the following Bookes contained, Wherein I vie onely Expli- 
cation and Conſtrufion, ontting (for breuitie ſake, and auotding 
confuſion to the Learner) their ſeuerall Demonſtrations ; yet 
with ſuch ample notes of direction in the Margent, as the Rea- 
der may readily find in Evcriv, Ramvs, and other Au- 
thors,their Demonſtrations at large. And for their further eaſe 
and helpe, I haue at the endof euery Conſtru&ion inſerted the 
like notes of Reference from theſe TuzoREmMESs to the fo]- 
lowing PrRoBLEMEs, andthelike from thoſe to theſe; that 


having here the reaſon or cauſe, hee {hall there moſt readily 


find the eſte; or ſeeing there the effect, hee may as ſpeedily 
vnderſtand the cauſe or reaſon thereof, Scire enim, propric eſt,rers 
per cauſam cognoſcere. 


Trro- 
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THEOREME [. 


Tf any two right lines cut the one the other, the oppoſite or verticall 
angles are ener equall ; and both the angles, on one and the ſame 


* fede of either line, are either of them right angles, or (being both ta- 
.- ken together )are equall totwo right angles. | 


&2 Vppolſe that B. E. and C. 
BR F. are two right lines, C Emer, 
- which cur the one the 0- 1 ld : 
) therinthepoint A. Then D __ 
v I ay, firſt, that the oppo- | Cenl.2.9. 
ſite or verticall angles are equall,name- A | 
| S ; Yon Ly S1 quoteungne 
ly, the angle B. A. C. to the angle F. "0 E rn. 
A. E.and the angle B.A. F. tothe angle punfto muruo 
C. A. E. for they are cuerie of them | pines 4 
right angles: and letthe rightline D.G. @G aant 6+ 
be likewiſe drawne, cutting the line B. FE quatuor reffid 
E. in A. Then further fay, that both an 


the angles, taken together on one and 

the ſame (ide of either line, is equal: to two right angles, as the angles B. A. 
D.and D. A.E. on the vpper {ide of the line B. E. and alſo theangles B. A. 
G. and G, A.E. on the nether (ide of the ſame line, are reſpeQiuely equall 
to two right ang; for they conliſtof the right. angles formerly mentio- 
ned. Andthe like of the angles on either-ſide of the line D. G. Px 08. 
I14, 117, I18. ad 


_ 4 


Tunonaans IL 
Aright line, falling on two parallell right lines, maketh the outward an- 
gles on contrarie ſides of the falling line equall ; and hkewiſe the in- 
ward and oppoſite angles on the contrarie fides of the ſame lime ; and 
alſo the outward angle, equall to the inward and oppoſite angle on one 
and the ſame ſide of the fallmy line ; and the mward angles on one 
and the ſame ſide equall to two right angles, 


Ft the right line E. F. fall on the Ec. 1.Þ.29; 

” parallell right lines A.B. and E _ Ram.7. 9. 

"— C.D. Then fayth this T n : 0- Pit.1.38. 
KEME, firſt, that it maketh the out- | / | Lines eidew 
ward angles on contrarie fides of the A z| 5 paraliele inter 
falling line, namely, the angles A.H.E. / ation 
and F.G.D. tobe equall; and likewiſe c / = ; 
the inward and oppolite angles on the ; 7G = 
contrarie {ides of the ſame line, as the / 
angles A.H.F. and E. G. D. Andalto, | 


that the outward angle,as A.H.Eeis e- F 
quall to the inward and oppoſite angle, 
| | on 
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Complements 
ſt unt equalia, 


Exc. 1. 43+ 
Cenl.2.81, 


Y PP 


| of halfe the ſame line, namely, to the 


on one and the ſame ſide of the falling line, namely, to E. G.C. And laftly, 
that the inward angles on one and the ſame fide, as the angles E. G, C. and 
A.H.F.areequall ro two right angles. P« o 8.50. | 


THEOREME 11). 


1 'f a right line be dinided into two equall parts, halfe the ſquare of that 


whole line is double to the whole ſquare of balfe the ſame line. 


Vppolſe A.B.to bearightlineaand A C P, 


G— 


letthe ſame bediuided into two e- 
quall parts in the point Co Then {| 
I fay , that halfe the ſquare of that 
whole line, namely, the Parallelogram 
A.B. D. E. (for the whole ſquare is A. 
B. F. G.) is double to the whole ſquare 


| 
D ..---- 


ſquare A. C, D. H. as is manifeſt by | 
the Diagram. F EE 


TruzorEMt TIIIL 


Aright bne being dinided by chance, the ſquare of the whole line is 
| equall to both the ſquares made of the parts, and alſo to two reffan- 
gle figures, apes Þnder the ſame parts. 


Y Ecrtherightline A. B. be diuided 
by chance in the point C. Then I 9 3 ONE B 
fay, that the ſquare of the whole We 

line, namely, A.B.D.B. is equall to both yy 

the ſquares made of the parts, namely, E 

to the ſquares A.C.G.H. and H.K.F.E. 

(for H.K. is equall to C.B.) and alſo 

to the two reQangle figures, compre- 

hended vnder the ſame parts, namely, b L L 

to the refangle figures C.B. H.K. and 

G. H.D.F. | | 


| 
Jer bh 


THEOREME V, 


The Supplements of thoſe Parallelograms which are about the diameter 
in enery Parallelogram, are alwaies equall the one to the other. 


Vppole the figure A. B. D. E. inthe former Tu: ox xe, bea Pa- 

C rallelogram, whereof the diameteris A.E. and let the Parallelograms 
— about the ſame diameter ( according to the declaration of the 3o. D :- 
FINITI@N) 


PART-2; 7 be firſt Booke. 23 
31817108) beA.C.G.H.and H.K.F.E. Then I fay, tharthe ſopple- 
ments of thoſe Parallelograms, namely, the ſupplements C. B. H. K. and 

G. H.D. F. areequalltheonetothe other. P « o s, 18. 87.88. 105. 


TrrortME VI, 
In right angled Triangles, the ſquare of the fide ſubtending the right 
angle, is equall to both the ſquares of bis containing ſides, 
| Er the Triangle A.B. C. be a 


right angled Triangle , whoſe relengnls fed 

*— angle, at the point B. is a right SE jor _ 
angle; and let the line A. C. be the _ . ., —_ —- 
ſide ſubtending the ſame right angle, E | ls, fimilibus fimili- 
and B. A. and B. C. his containing -© *B/ ;K terque Stk. 
ſides. Then I ſay, that the: ſquare of - 0.0 of Enc.1.47: 
the ſide ſubtending the right angle, _ ©. LL "lates. "Bp 4 Pit.1. 50s 
which is the ſquare A. C;D. E.is & "TTY 
quall to both the {quares of his con- +. ot; 


tainipg ſides,:namely, to. the ſquares . 

A.G..F.B. and.B. H. KR C.'Pros. Ep errno 5: 
23. 24, 25. 394 36. 38, $2..65-:99e IO; I'd LOO D is progenges hy Wy | 
ISL. I03, 102. £66, YO, LOR phe ry: of 


This former Tx: 08xzME, and the two next following, ave of infinilt Nets: 
and wonderfull uf in moſt Geometricall Concluſions ; eſpecially in T x. 1 & © N 0+ 
ME TRI E, or the ſupputation of Triangles, by the Canons thereof; « thoſe ex- 
cellent Tables of” Logarithimes,or thoſe of Synes, Tangents, and Secants,in that be- 
balfe calculated; and therefore eſpecially to be regarded; and the moſt excellent pro- 
perties and peſions thereof to be well vpaerfiood and prattiſed: 


TwHzonxiui VEIL. 


In obtuſe angled Triangles, the ſquare of the fide ſubtending the ob- 
tuſe angle, is greater then both the ſquares of the containing fades, 
by two reftangled figures, comprebended vnder one of the contai- 
ning ſides (being continued) and the line of tontinuation, from the 

- obtuſe angle to a perpendicular let fall thereon, — 

Ds. "oi _ | jp 4” In triangulss ob « 

#" "UH (TOTS © 159 EO DEE 2p FOE "RT OE gr TY . TIEN" TPO AIR NET ls b 

-  Erthe Triangle A.B. C. bean obtuſe angled Triangle, whoſe angle at _ Es 

| thepoint C.is obtuſe; and let the line A.B. be the {1de ſubrending the rib 5 

fameobruſe angle, and A. C. and C.B. his containing ſides ; whereof, "7" __op 

let A.G. be the fide continued, and C. L. the line of continuarion from the eiu coninuati- 


obtuſeangleatthe point C. to the perpendicular let fall thereon B.L. y hooker Fool 


» E,2.P-12c 


* 


AS 


wy 
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I ay, thar the ſquare of the ” 
ſide, ſubtending the obtuſe py 
angle, namely, A.D. E. B. is " 
greater then both the ſquares Fa 


ofthe containingſides,name» _, .- 
ly, B.K.C.H. and A.C.F.G. 0 
by two reftangle figures, - 3 
(which-is all one, with one * 
twice taken) comprehended , 
vnder one. of the containing 

ſides (being continued) and _ —_— 
the line of Continuation, : BY al. 
namely, C. L. G. M. being : ; 

twice taken. P« 03.44. hog oy 


| TrxzxoREME VIII. 
| Inacute angled Triangles, the ſquare of the ſide ſubtending the acute 
angle, is leſſe then both the ſquares of the containing ſides by two 
rettangle figures, comprebended 'vnder one of the containing ſides 
(whereon a perpendicular falleth) and that ſegment of the ſame fide 
which is betweene the perpendicular and the acute angle, 


\ 


the ſide whereon it falleth, *__ 
and A. L. the ſegment there- "OR 
of betweene the perpendicu- 
lar and the acute afigle A. 
Now Lay, that the ſquare of 


the fide ſubtending the acute 32 C0 © 
le, DUnelys B. D.C.E. is H 1 K- 
leſfe then both the ſquares of 


the containing ſides, which are F.B.G.A. and, A.C.H.K, by wo re&tangle 
figures (being all one,with one twice taken)comprehended vnder oneof the 


containing ſides A.C. (wherennto A.H. is equall) and the ſegment A. L 


namely, A.L. H.I.twicetaken. Þ « © , 41. 


Taz 0- 
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 Tnrzorann IN 
In reftangle Triangles, if from the right angle a perpendicular be let 
fall vnto the Baſe, it ſhall dinide the Triangle ito two Triangles, 
like vnto the whole, and alſo the one like Þnto the other, 
Et A.B. C. be a refte an- -— 178 
| Triangle, whoſe angle 3. 


at the point B. is a right 
angle; from whence, let the per- 
pendicular B, D. be let fall to 
the Baſe A.C. Then I ſay, the 
perpendicular ſo falling , ſhall . 
ditide the Triangle into two *- + 
Triabgles, that'is, A.B.D. and 


B.;C.-D. like vnto the whole - 
Triangle A. B.. C: and allo thie 
one* Triangle like vnto the 0- 


ther 3 which is (according to the 40. D= 1x1 T1, x) withequall an- 
ples, and proportionall ſides abour' thoſe equall angles. Þ « © s. 19. 23. 


24-25. 30. Js. 


TrrORBME' XN, 


An Tſoſceles, or a Triangle of two equall ſides, bath his angles at the 
Baſe equall:; and the equall fides being produced, the angles Þnder 


 -the Baſe are alſo equall . 


2 
+ 
P + 
. 


Triangle, whoſe two ſides A. C. 

and A. B. are equall , and let 
A. C. be produced to D. and A.B. 
to E, 1 fay then, that-his angles at the 
Baſe, namely, A.'B. C. and A.C.B. 
are equall ; and that the angles vnder 


[ Et A.B.C. be an Ifoſceles, or a 


the Baſe, as E.B. C. and D. C.B. are 
alſo equall , the one vnto the other. 
P ROB, FOs | 


TnzorRnME XI. 


Al equian ole Trian roles bane their ſides, containing equall 


angles pro- 
portienall, 


. an” "CAS," > —_ W_ — 
" Ss . 


 portionall, and their ſides \ſubtending equal my , are + of like 
proportion, 
Hoe Theorems * Q a_ 7 | 
ITE. * \@ « þ MX a 
0 tobe.\.._ ... 
- two equiangle D 
_. _...... triangles, that 
Enc.6. 4. . is, hauingthe X 
> id angle D. —_ ED 
ye to the angle == 
Cnc, Grand C.to | : 
2:52 F.andE.to H. 
Then I fay, they haue their ſides, which containe thoſe equal ay es pro- 
portionall; as D. C. and D. E.inthe Triangle A. arepre to G.F. 
and G.H. inthe Triangle B. becauſe they containe equ _ namely, 
D.and G. foras D.C. is to D.E. {6 is G.F. to G.H. and the like of the reſt: 
alſo their ſides m—_—_—— uall angles, are of like proportion, as D.C. and 
G.F. — uall a es E.and H. and C.E. and F. H. ſubtending 
equallar *ndG. areof like proportion: foras D.C. is to C.E, ſo is 
G.F.to Fi. "And the like gf the other fides and angles. Px 03. +36. 
38. 45 65. | 
TuBoRrEME XII, 
In any tive Trian w comparty, iftwo ſides of the one be equall to two 
fades of the other, and the.Beſe of Fel one to the Baſe of the other ; 
A all alſo hane the angles contained Þnder their enſwerable e- 
quall ſides, the one equall to the other m either Triangle. 
Et A.B. C. and D.E. 
Ene1.$, F. be two Triangles 


compared, hauing two 
ſides of the one equall to 
two ſides of the other, as 
A.B. and A, C, of the one, 
equall to D. E.and D.F.of 
the other; and allo the Baſe 
B.C. of the one,equall tothe , Ws 72 
Baſe E.F. of the other. Now » Cc E ” 
[ ay, , they ſhall haue their 
angles contained vnderanſwerable equall ſides (as the angle A. contained 
vnder A.B. and A. C. equalltothe angle D, cottained vnder the anſwera- 
bleequall ſides D.E. _ D. q ) to be __ the one tothe —_ And the 
like of the reſt. JETT 


Tart 0= 


—_— 
—— JA. 
—_ 
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THrtOREME XIIL, 
If any fide of a Triangle be continued, the outward angle made by 


that continuation , 1s equall to the two inward and oppoſite an- 


gles : And the three inward angles of any Triangle are equall to 
two right angles, 


Fr A.B.C.bea I ri- | Ec. 1. 32. 
] rig whereof let A Ram.6.9. 
any of the ſides be Pit.1. 48.49. 
produced, as B.C. to D. % Cent.2.20. 
Then I fay, that the out- 0 X 
ward angle , made by | 
that g—I__ = 
tinuation , as the angle — 
| A. C. D. is equall tothe - _ G - 


two inward and oppo- - 


ſite angles, namely, the angles C.A.B. and C.B. A. And alſo.that thethree 


inward angles ofany I riangle, as C.B.A.B.A.C.and A.C.B. are equall to 
two right angles. Pzos, 111.114. 117.118. 


THEOREME-'XITI1T. 


In euerie Triangle,two of bis angles,which two ſoener be taken,are leſſe 
then two right angles. _ 


| A Sinthe Diagramof the former Tyr 0x xxx, take any two angles, Eve.1, 17, 
as thoſeat the points A.and C. or C.and B. or B.and A. and they 


are lefle then two right angles; for by the ſame-former Ty: oz: me 
all three of them are cquallrto two right angles. 


THEOREME XV. 


In enerie Triangle, two ſides thereof (which two ſoener be taken ) are 
greater (being toyned together as one line) then the third ſide re- 
manning, ET ne On re 
Er A.B.C. (the Diagram of the 13. Tazox te) be a Triangle, 

whereof take any two of the f1des, as A.B. and A.C. I fay, thoſerwo 
{1des being taken and ioyned together as one line,are greater then the 
third ſide remaining, namely,B.C. And the like of any other two, taken to- 
gether. Whereby it is manifeſt, that vnder all three lines (withont reſpe& of 
quantitie) a Triangle cannot be contained. Px 08. 42. 


Emc. 120, 


D 2 Taz o- 
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THEOREME XVI 


Jn al Triangles, the greater ſide ſubtendeth the greater angle, aud the 
leſſer fide ſubtendeth the leſſer angle. 


Fs ory Et A. B. C. bea 
maiorem angu- _ , hauing 
luw. | the ſide A.C.grea- 
- -_ ter yy the ſide + 
4.6.11, 20d lefle then the fide. 
= F B.C. Then I ſay, that 


48, * theangle A.B.C. being 

Pit.r.5g, fubtended by the grea- 

Cenl.2.19. ter {ide A. C. is greater 
then the angle A. C. B. 
being ſubtended by the lefler ſide A.B. And alſo, that the angle A.B.C. 
being ſubtended by the leſſer fide A.C. is leſſer then the angle B. A. C. fub- 
tended by the greater fide B. C | 


TreOREME XVIL 


If two fides of one Triangle be equall to two ſides of another Tri- 
angle, and the angle contained Þnder the equall ſides of the one, 
be greater then the angle contained Vnder the equal /ides of the 
other ; then the Baſe alſo of the one ( namely, of that which 


hath the greater angle ) ſhall be greater then the Baſe of the 
other. 


Er there be two Tri- 
angles, A. B, C. and 
D. Fo F, which haue 


wo D 
two ſides of the one Tri- 
angle, as A. B. and A. C. 
equall to two ſides of the 
other Triangle D. F. and 
D. E. and let the angle F. \ 
C F E - 


D. E. contained vnder the B 

equall ſides of the one be 

greater then the angle B. 

A. C. contained vnder the equall ſides of the other. T hen I fay, that the 
Baſe F. E. of the one (namely, of that which hath the greater angle) is grea- 
ter then B. C. the Baſe of the other. 


Euc, 1. 24. 


Trneo- 
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TruErOREME: XVIII. 


If a Triangle be equicrurall, or hauing two equall ſides ; a perpendicu- 
lar let fall from the angle contained Þnder thoſe equall ſides to the 
Baſe, and continued, ſhall diuide as well the ſame Baſe and angle, as 
alſo the meaſure of that angle, into two equall parts : Et contra, 


Pagn,23; 


ſides A.B. and A.C. are equall, 

and let fall a perpendicular from 
the angle, included by thoſe equall 
fides, as A. E. to the Baſe B. C. and 
let'the ſame be continued to D. Now 
I fay ; that a perpendicular fo let fall, 
{hall diuide as well the ſame Baſe B. 
C. and angle B. A. C. as alſo themea- £ od] 
ſure thereof, namely, the arch line B. : 
D. C. into two we.” parts. P'« o 8. ww 
IO.IT. 40s 


| Er A.B.C. bea Triangle, whoſe 


THEOREME XIX. 
If a Triangle bath two equal! fides, the power of one of thoſe equal 


fides exceedeth the power of the perpendicular let fall on the Baſe 
from the angle it ſubtendeth, by the power of halfe the Baſe. | 


Et A. B. C. be a 
Triangle, hauing 2 


two equall ſides, 


B. A. and B.C. andler 

B.F. bea perpendicular 

let fall ro the Baſe A.C. 

from the angle. it ſub- Fi 
tendeth A.B.C. Then E+.., 

I fay, that the power of ey 
oneofthoſe equal (tdes, 

namely, the ſquare A. 

B. D. E. exceedeth the : : 

power of the perpendi- " BEA > 
cular,namely the ſquare 

B.H.F.G. by the power WAN TT OMNI 
of halfe the Baſe , namely, the ſquare F. C.K. L. Px 08. 36. 40. 4t: 
64. 


D 3 Tat0s 


F | 


cm 
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THEOREME XX, 


If the power of one ſide of any Triangle be equal! to both the powers of 
the other two ſides, the angle contatned Vnder thoſe two other ſides, 
1s a right angle, 


THis Tx:oxtmE is the conuerſe of the 6. Tyz ox tre, and therefore 


BE 3-40. the explication and conſtruftion thereof ſerueth here. 


THEOREME XXI, 


If a right line diuide any angle of a Triangle into two equall parts, and 
if alſo the ſame line diuide the Baſe, the ſegments of the Baſe ſhall 
haue ſuch proportion the one to the other, as the other ſides of the 
T riangle haue : Et contra. 


As" Et A.B.C. bea Triangle, and let 
y. the right line A. D. diuide the 
angle B. A. C. of the ſame Iri> - A 
angle into two equall parts; and alſo : 
let the ſame line Sfvide the Baſe B. C. 
Then] lay, the ſegments of the Baſe, 


v*®- 4. 


namely,B.D.and D.C: ſhall have ſuch 
propottion the one to the other, asthe 
other ſides oftheTrianglehaue,name- 
ly,A.B. and A.C. fur ſuch proportion 
as B. D. hath to D. C. the ſame hath 


A.B.to A.C. 


THEOREME XXII, 


If a right line be drawne parallel! to any ſide of a Triangle; the ſame 
line ſhall cut the ſides of that Triangle proportionally, 


| Et A.B. C. bea Triangle, vnto 


Enuc.6. 3. 


Ram.l.6, one of the {ides whereof A.B. > 
P:9- Fo Po13s is drawne a parallell line D.E. 
bag I. 2.0 Mins oh _ ſame line doth cut the 
=D ides of that Triangle A. C. and B.C. 
14 oe” proportionally : "- firſt, as A.E. is to 
E.C. ſois B.D:; to D. C. alſo, as A.E. 

isto B.D.ſois E.C.to D.C. and as A. FRY FD . 

C.is to A.E. ſois B.C.to B.D. Px 03. ATE FE v 

I2, 13. 14. I5. LG. 22.98, 


: . The frff Dooke. 
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THEOREME XXTIII, 


The ſuperficial content of ecery right angled T riangle, is equall to halfe 
that right angled Parallelogram, which hath his length and breadth 
equall to the containing ſides of the right angle ; or whoſe length 1s 
equall to the ſubtendin? ſide, and breadth to the perpendicular, 


CI 


drawne from the right angle to the ſame ſide, 


Er A.B.C. be a rectangle 
| Trung, whoſe angle at 
the point C. is a right an- 
ole, whereof the containing lides 
are A. C, and C. B. the ſubten- 
ding {ide A. B. and the perpen- 
dicular drawi2-from the right 
angle to the ſame (ide, is C.E. 
Now I fay, the ſuperficiall con- 
tent or Ares of this right angled 
Triangle is equall vnto halfe 
that right angled Parallelogram 
(namely, A.D.C.B.) which bath Pp th 
his length C. B. and breadth A. C. equall to the containing ſides of the 
right angle; or whoſe length A.B.is equalttothe ſubtending {ide,& breadth 
A.F. to the perpendicular ling,drawne from the right angle to the fame ſide, 
asthe Parallelogram A.B. F.G. Px 08. 39. 52492. 102. 106. 


THEOREME XAXIIIL 


The Area or ſuperficiall content of enery Equilater Triangle, is equall 
to halfe that long ſquare ,whoſe length and breadth is equall to one of 
the ſides and the perpendicular. 


Et A.B.C. be an Equilater Tri- 
angle, and A. E. the perpendi- 
cular thereof. Now 1 ſay, that 
the ſuperficiall content thereof is e- 
quall to halfe that long ſquare D. F. 
B. C. whoſelength B.C. and breadth 
B. D. is equall to one of the ſides, and 
the perpendicular. Þ « o s. 37. 


——_— 


A __s 
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Exc. 1,38. 
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THEOREME XXYV, 


All Triangles, of what kind ſoener, are equall in their ſuperficiall con- 


tent Þnto halfe that right angled Parallelogram, whoſe length and 
breadth is equall to the perpendicular , and the ſide whereon it 


falleth. 


Et A.B.C. bea Irian- 
| « , whole perpendi- 

cular is A. F. and the 
ſide whereon it falleth B.C. 
I ay, that this Triangle A. 
B. C. is equall in his ſuper- 
ficiall content vnto halfe the 
right angled Parallelogram 
D. E.B. C. whoſe length B. 
C. and breadth B. D. are e- 
quall co the perpendicuar, 


and the ſide whereonit falleth. Px 03. 39.41. 44- 72-76-77-99- 


__ TanoREME X XVI. 
Triangles which confiton one and the ſame Baſe,or on equall Baſes, and 


inthe ſame parallell lines are equall the one to the other, 


Er ARE. DRC. 
] ma E.B.C. be three 

Triangles, conliſting 
on one and the ſelfe-ſame 
Baſe B. C. (or on equall 
Baſes , which is all one 
thing) and in the ſame pa- 
rallell lines A.E. and C.B. 
Now I ſay, that all thoſe 
three Triangles, A.B.C. 
D.B.C. and E.B.C. and 


- __ | B 


as manie moe as may be drawne on the fame Baſe, ora Baſe equall there- 
unto, and in the ſame parallel! lines, are all equall the one to the other. 


Px 08. 26. 27. 28. 29. 46. 47. 73+ 74. 75+ 79. 80. SI. 93. 103. 107: 


IiO. 


THrEOREME X XVII. 


If Triangles aud Parallelograms haue one and the ſame Baſe , or 


as 


equal 


The FT Booke. 


PAaRT-2. 


df - 


3 


_—_—_ ——_EET 


ſhall be double to the Triangles; 


Et B. G D. and F. bs 

|» be two Triangles, ._ A_ B 
and let A.B.D:C. and | 

B. E. D. C. in this ſame 


Diagram be two Parallelo- * AA 


A. F. and C. D. Nowl ay; 
that either of thoſe two Pa- 


77+92, I TOs 


TutrortmME XXVIIL 


equall the one to the other, 


Et A.B. C.D. be a Parallelogram, 
whole Baſe is C.D. and let A.E. D. 


and B. E. D. be two ſeuerall Trian- 


Baſe of the Parallelogram (for E. C. and 


oles, whoſe Baſes E. D. are double to the 4 
C. D. are equall) and who are within the 


gram A,B. C. D. Then I fay, thateither 


A 


grams, which Triangles and | , 
Parallelograms haue oneand Y 4 
the ſame Baſe C. D. and are W 
in the ſame parallel] lines C D 


+ * #$4S6aSSS 


Fg 
ſame parallell lines with the Parallelo- L - 


N\ 


4 


equall Baſes, and be in the ſame parallell lines, the Parallelograms 


rallelograms are double to either of thoſe two Triangles. Pas, 50. 


If a Triangle hath his Baſe double to the Baſe of a Parallelogram,and 
that they are both in the ſame parallell lines, then are they both 


B 


9 


| 


of thoſe Triangles are equall to the ſame + 
Parallelogram. Pros, 29. 78. 91. 110. 


TrEOREME XXIX, 


C 


Ewe. 1.41; 
Cenl, 2.25. 


The power of the ſide of an Equilater Triangle, is to the power of the 
perpendicular thereof let fall from any angle to the ſubtendent ſide, 


m proportion Seſquitertia, or as 4. t0 3, 


Et A.B.C. be an Equilater Triangle, whoſe perpendicular is AE. £#c. 13.12, 
Ter fall from the angle B. A. C. to the oa 5. {ide B. C. Now I 

| ſay, that the power of the ſide of the ſame Triangle, namely, B. C. 

G. H. which is the power or ſquare of the {ide B. C. is to the power of 

ae perpendicular thereof, namely, A.D.E. F. (which is the power or 


ſquare 


T be' Surneyor. PaRT.2, 


| ſquare of the perpendicular A. E.) in pro- 
| portion Seſquitertia, or as 4. to 3. Forof 
what parts the line B.C. or B. A. contai- y” D 
neth in power 8. of ſuch parts B.E. (which | ad 
is the halfe of B. C.) containeth in power - 
'2. Wherefore the perpendicular A.E. be- ” ts. : 
ing the reſidue , containeth in power of _. # : 
ſuch parts 6. (for the ſquares of thelines j; 5 E F {Cp 
A. E.andB. E. are by the 6. Tyuzortzme * 
<— vnto the ſquare of the line A. B. 
whereunto B.C. is equall.) Now 8. to 6. 
is Seſquitertia : wherefore the power of 
the line B.C. is to the power of the line grmommmmm— 
A. E. in Seſquitertia proportion. So is the 
ſquare A. D.E.F. 4. of the ſquare B. C. | 
GH. Px OB, 36. 


THEOREME XXX, 


T be Diagonal line, or Diameter of any Sqnare, is double in power to 
' the fide of the ſame Square, 


. 
5 


” Er A, B. C. D. be a A D 
Square, whoſe Diago- LIN 


nall line, or Diameter, 
is the line A. D. Now I fay, of 

that the ſame line A. D. is of "_ 
double in power to the fide of \ 
of the ſame Square, that is, E- — 
the Square A. D. E. F. is hy w F 
double to the Square A. B. - F 
C.D. Px 03.99-102.106. % F 


TunortmeE XXXI. 
A Square, whoſe ſide is equall to the Diameter of any other Square, is 
onble in content or ſuperficial quantitie to that other Square. 


He explication hereof, is manifeſt by that of the laſt: For let A.D. 
| E.F. in'thelaſt Diagram bea Square, whole {ide A.D. is equall to the 
Diameter of another Square, as the ſame line A.D. is the Diameter of 
another Square, namely,A.B.C.D. Wherefore I ſay, that the Square A.D. 
E. F. is double in content, or ſuperficiall quantitie, to that other Square. 
Pk 08. 102, 106. | ' 


Tar 0- 


w—m_—__ 
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THEOREME XX X11. 


All parallelograms hane their oppoſite ſides, and angles equall one to an- 
other ; and their Diameters dinide them into equall parts, © 


S theletwo | Es.1, 
Ar cc  » « : 
grams A. INE - H Cenl.2.25s 
and B. haue their -3 
oppoſite ſides and | + oy 
angles, ,equall one 6 
to another, asin | 
the figure A. the 
fides C.D.and E. | 
F. are oppolite & =IANIN 
equal! , and like- _” 
wiſe D. F. and, 
E. Allo the angles DO IVEOIOE AY j i 
thereof atthe points C. and F. are oppolite and equall, and likewiſe thoſeat 
D. and E. And moreouer, their diameters diuide them into equall parts, as 
thediameters C. F. and D. E. doeeither of them dinide the parallelogram 
A. into two equall parts : And thelikeexplication and conſtruQtion is to be 
made of the figureB. Pxos.115. 116. : 
TrxoOREME XX XIII | 
Parallelograms which conſiſt on one and the ſame baſe,or on equall bafes, 
and in the ſame parallel lines are equall theone to the other, 
| Et A. B. C. D. and E. A. C. D. E#u.1.35,36s 


| bee two parallelograms, which E 
confiſt-on one & the ſame baſe, \ 
namely C.D.(or onequal baſes which 
is oneand the ſamething) and in the © © 
ſameparallel lines, namely E.B. and 
 C.B. Now, [ ſay, that thoſe two pa- 
rallelogramsare both equall the one __ | 7/0 
tothe other. Pros. 89.90. EB 


THEOREME XXXI1111. | 
Enery Rhombus and Rhomboydes is equall to the long ſquare, whoſe 
length is one of the ſides , and breadth equall to the parallel aiſtance, 


F EtG. H.I. K. be aRhombus, and A. B. C.D. a Rhomboydes. I ſay, 
_ , the Rhombus G. H. I. K. is equall to the long ſquare G. H. L.M. 
whoſe length is one of the lides G. H. and breadth the paxallel di- 


(tance 


paralielogram- | E, D.F . be two paral- 
EK. k— lelograms, within the : 


Ex.6.1. 


Ram, no. 13, C3: and letalſo B.C.D.and 
Cenl,2.26, B. D. F. bee two triangles 


Triewula vel 1 Er A.B.C.D. and B. 


" 


Rance H, M. Andalfo that the Rhomboydes A:B. C.D.is equall to the 
long ſquare E. F.C. D: whoſe lengthis one of the fides C.D. or A.B. and 
breadch, the paralle!diſtance E. C.or F. D. Px os. 58, 59, 60,61, 89, 99. 


 TuroREME XXXY. 


Parallelograms and T riangles, within the ſame parallels , are in ſuch 
proportion the one to the other as their baſes are, 


fameparallel lines A. E. and 


within the ſame parallel 
lines. Then, I fay, as the 
baſe C. D. istothebaſe D.F. 
ſois the parallelogram A.B. 
. C.D.totheparallelogram B. 


'  _ E.D.F. Andfalfoisthetriangle B. C. D. to thetriangleB.D.F. Pxos. 


Hereby is de- - | . PRE 
hr" at Et A. B. bee a right , - L _ 
that equarion, line divided 0 firſt C= | TT, | — ; 

of the greateſt | 


and lcaſi ka- 
mo -W and then vn-equal 


bers, andtheir thepoint D. The ſquare, I 1 ""— _ 
equalitic to | 
the middic. F 
of great vie is Part lying betweene thoſe | 


this Prop im ſetions C. and D. namely 
the rules of 


Algebar. © the ſquare E, F.G.H. toge- RS, H _ "_ 


Ez. 2, 


29, ITO, 123, 124, 125,126, 127, 128,129. 


TruxEOREME XXXVI. 
A right line being firſt equally,and then Þn-equally dinided  T be ſquare 
which is made of the part lying betweene thoſe ſeftions,together with 
the right angled parallelogram, contayned Vnder the Vn-equall parts 
of the whole line ; are equall to the ſquare of balfe the whote line, 


Caged a | | EY T 
yasin +}. 


ou 47 -, * 4 0 


Fo | ther 


ta 


PART:2. 


T be firſt Booke. 


A.C. or C. B. 


THeEOREME XXXVIL 


| ther with the right angled parallelogram A. D. B. I. contayned vnder 
the vnequall parts of the whole line as A. D..and D. B. are equall to 
the ſquare C. B. K. H. being the ſquare of halfe the whole line , as of 


Two right lines being drawne in a circle, and the one interſefing the 0- 
ther , either equaily or Þnequally bowſoeuer ; T be reftangle figure 
contayned Þnder the parts of the one line, ſhall be equall to that, con- 


tayned Pnder the parts of the other. 


Er A.C. and B.D. betworight lines 
drawne in the circle A.B. C. D. and ler 
theoneinterſeQ the other vnequally at 

all adventures in the point E. I fay, that the 
reangle figure contayned vnderthe parts of 
the one line , namely vnder A. E. and E. C. 
being the parts of the line A.C. ſhall bee e- 
quall ro that contained vnder the parts of the 
otherline, _— the parts B. E. and 
E. D. of the line B. D. And the like if thoſe 


. 
® 
. 


lines had interſetted the one the other equally. © 


, ju - P % v * 
* © , , \ 6 a 4'% "SOIET UTR EE UL IM ' © 
: \ _ Ss 1 » 8 "Ms... * Xt *1 > & . . SY - 4 
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41 FSHEORENE: XX XVIII 0 
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The wonder- 


_ full properries 


--» of acircle here 


- by appearcth. 


And many 
ftrange con- 


. Clufions Geo» 


merricall from 


|  hencc may be 


garhered. 


» v4 E8.3.350 


Cenl,2.50. 


Inall right angled parallelograms , the length thereof being infolded 


in tbe breadth , produceth the Area or ſuperficial content of the 


ſame_, 


| Et A..B.C.D. bea parallelogram 


ri ht angled, lay,the length there we ; Eb 


—— 


Þ: 


of A.B. 4o. being infolded in the 
breadth A. D. 20. produceth the Area | 
or ſuperficiall content of the ſame 800. 21> 
PxoB.51.55. | 


"EET; 


— 


4s es eee ie ee eee PI . 
- 
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— 


 6.G. Pros. G64. g5. 
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THroREME XXXIX, 


Egery regular Poligons e wall to the long ſquare, whoſe length and 
breadth is => halfe the perimeter, and a perpendicular drawne 
from the center to the middle of any fide of the ſame. 


W Ex the Sexagon 
| 3350.57: 


M— be a regular Po 
lygon, whoſe three ſides 
( being halfe the Peri- 
meter) contayne 1 8, 
and the perpendicular 
6. G. 5, This Polygon 
is equall to the long 
{quare H.6.G.1. whoſe | me 
length H. 6. or I. G. is _— 

equall to halfe the Perimeter,and breadth H. I. or 6.G. to the perpendicular 


TyzoxaMs XXXX 
Tf two or more right lines, are cut by diners parallel right lines ; the in- 
terſegments of thafe lines ſo cut ſhall bee proportionall the one to 
the other. Ts tare © 


right lines, being cut b " TIER > 
diuers parallel rhe i by =... 
as QE. SH. 1 L.and thereſt; $———_GGg ZE _|& a Wet 
I ſay,the Interſegments of thoſe . | © 4 _ _ .- 
lines: ſo cut, as AF. and AG. Tt ERIE ' OTE | 1 = 0D. as, TR 
Al.and AK. FM, and GN. {| Py DS: 8 
and the reſtare proportional the V—A_——N ty” ; 
oneto theother; that is to ſay, bg NE 4 
if AF. bez-of AB. thenis A © i . —Ip 


G.*. of A C. and if AM. bee 


+ of AB. then ſhall AN. bee4. of A E. Thereaſon is, becauſethe right 


line S H. cutteth off 4. of the whole arallelogram QEPR and the ri 
line V-O. +. thereof; andconſeg P ka 


arts, from all lines drawne 
eration is to bee had of all 


Tarro- 


en__— 


| 7 be firſt-Booke. 4 


TrzorEmE XLI, 


Three right Lines being proportionall, a Square made of the Mean, 
ir equall to the right' angled figure, tontained Wnder the Ex- 


= = 
Et A.B.and C. be three | - 
'S right lines proportio- A— erin 2.4 —Euc.617; 
nall in continuall pro- B— 12.  &1.,7.20, 

portion, ſo that as A. is to C—— C by 0>4- 
B. ſo let B. be to C. Then D Ge — 
I ſay, that the Square, name- JP | 
ly, D. E. F. G. made of the | 
Meane B. ſhall be equall to I 
the right angled figure,name- | 
ly, H. I. K. L. contained vn- 
der the two Extreames A. G— —F : 
and C. as appeareth by the MH _—y 
Diagram. Px 08.79. 83.84 &G 1444 ; 
85. 86. 88.95. 99. 109. 129. - b 
I30.I3I. 4+ ON 

if  TaroREME XLIILK- 


Fonre right lines being proportionall, the right angled Paraltelogram, 
_ contained Vnder the two Meanes is equall to the right pop 7 Pa- 


rallelogram, contained Vnder the two Extreames. 


| » A. BG and D. be 
foure right lines propor- 
tionall, Thar _ = 
B. fo let C. be to D. Then I 
ſay, that the right angled Pa- 
rallelogram, namely, E. F.G. 
H. contained vnder the two 
Meanes B. and C. ſhall be e&- 
quall to the right angled Pa- 
rallelogram, namely,I.K.L.M. 
contained vnder the two Ex- 
treames A. and D. as appea- 
reth by the Diagram. Þ « 0 3. 
49. 56.87. 88.93: 


Exe.6.16, 


P8.1.4% 


- - _—_— is : . > 


The Surneyor. P ART.20 


E#.1 2.3 


D.P.1. TD 


Cenl.2.75. 


E#6,13eG6, 


If a rational 


— 
— ——— 


THEOREME XLIIL 


Of any. three proportional right Lines +. the Square which ug made 
of the Meane, and that which is made of either of the Ex- 
treames , haue ſuch proportion the one to the other, as the two 
Extreames hane. HER | 


'T ErAB.CD.and SITE 
.  E.F. bee three Ar 18 ——ÞB 


right lines, in RY 

continuall proportion: "| Th 
ſothatas AB: isto C. 324 . ” & i 
D. ſo let C. D. be to 144. EM = 
E, F. Then I fay, that E- 64 
the Square (namely, C. 
D.I.H.) whichis made G H L K 
of the meane C.D. and 
that which is made of | 
either of the extreames A. B. or E.F. haue ſuch proportion the one to the 0- 
ther (reſpe&iuely) as thoſe extreames haue: For the ſame proportion as 
the ereater extreame A. B. hath to the leſſer extreame E. F. the ſame hath 
the ſquare A. B. G. H. to the ſquare C.D. H.1I. and that,to the ſquareE.F. 
I. K. which in this Diagram is Dapls ſe/quiquaria, as thereby appearerh. 
wy like conſideration is to be had of the proportion of Circles, whoſe 

ameters ate ſo proportionable. Þ « o ». 79. 81. 82. 94. 129. 130. 
_ FY oM_— 


TayzorzME XLIIIL 
right line be diuided by an extreame and means propor- 
tion, either 7 the ſegments is anirrationall reſiduall line, 


Ee the line A. B. be a rationall right 

line, and let the ſame be diuided by A ; 

an extreame and meaneproportionin =. "8 Sg 
the point G. Then ] Gay, that either of the | 
ſegments, namely, A.C. and C.B. is an ir- 
rationall reſiduall line. P « © 8. 20. 


Tax 0- 
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TrHroREME XLV, 


If a right line be dinided by extrearhe and ineane proportion ; the 
whole line hath the ſame propertion to the greater ſegment ; as 
the ſame greater ſexment hath to the leſſer, 


by extreame and meane propor- s 
ay as 1n the point C. I fay *. x E 
then, that the whole line A. B. hath 
the ſame proportion to the greater ſeg- 
ment A. C. as the ſame greater ſeg- | | 
ment hath to the leſſer ſegment C.B. for as A.B. is to A. C. fois A.C. 
to C.B. Pros. 20. 


[ Er A.B. be a right line, divided 


T rHeEOREME XLVI. 


If a right line be dinided by extregme and meane proportion , the 
Refangle figure , comprebended Þnder the whole line ,. and the 
leſſer ſegment , ſhall be equall to the Square made of the grea- 
ter ſegment. et 


Ss :-- EF a a 
| a right line, 9” : | 
and let the A — mn F, BR 


ſame bedividedby | *.| if SI 

extreame & wp Oi” - AP. 10. 
roportion in the ” tdi 1 id a468 

"I c. Then, I ” bs AC. 15—4% by: 

ſay, the ReQangle NG, mon _ 24 CB. MV I25—5« 

figure, namely, A. : 

C. G. H. compre- ” : 

hended vnder the g— =” bee SHaceten Ws: I 

whole line A. G. 

(being equall to A. 

B.) and the lefler | | | | 

ſegment A. C. ſhall be equallto the Square, namely, C.B;E.F. made of 

the greater ſegment C.B. De x. 35: Px os. 20. 


B 3 : Trex 0- 
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THzoREME XLVII. 


Tworight lines being drawne in an equilater Equiangle Pentagon ,jin 
ſuch ſort as they ſubtend any two f the next immediate angles,thoſe 
two lines by their mterſeftions ſhall diuide the one the other by an 
extreame and meane proportion: and the greater ſegments of either 
of them ſhall be equall to the ſide of the Pentagon, 


Ex.13.8. | Et A.B. and C.D. be two right 


lines, drawne in the Equilater E- 
quiangles Pentegoy, A.D, B.E.C. 
and let the line A. B. fubtend the angle 
A. D. B. and the line C. D. the angle 
C. A. D. being two of the next imme- 
diate angles. I ſay then, that thoſe two 
lines, by their interſeion in the _ 

y an 


FE. ſhall dinide the one the other 
extreame and meane proportion. And 

the greater ſegments of either of them, 
as the ſegments F.B. and F. C. ſhall E. 
be either of them equall to the fideof 

the Peviegen A.D.B.E.C. Pxaos.20.21. 

48. 62. 63. 119.120. 


TruxoREME XNLVIIL. 


Like Triangles are one to the other in double proportion that the ſides of 
like proportion are, 


Zue.6.19. | Et A.B.C. and D. E. F. be 


two like Triangles, and let 

" theangle A. of the one be 
equall to the angle D. of the 0- 
ther; the angle B. of the one, to 
the angle E. of the other; and 
the angle C. of the one to thean- 
le F. of the other ; and as the 
de A.B. is to the {ideB. C. fo 
let the fide D. E. be to the ſide 
E. F. ſoare B. C.and E.F. fides 
of like proportion. Now I fay, 
that the proportion of the Tri- 
angle A. B. C. vnto the Trian- 


gle D.F. F. is double the proportion of the ſide B. C, to the ſide E. F. 
Px 08. 45. 


Taz 0- 
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TrzortME XLIX. 
All like right lined figures Whatſoexer , are the one to the other in 
| donble proportion, that the ſides of like proportion are: 


| T-»: As and | Enc.6.20, 
| +. B. bee two 
right lined 
figures like , ha- 
uing the angle at 
the point C. e- 
quall to the angle 
at the' point H. 
and the angle at 
the point D.equal 
to the angle at the 
point I. the angle E F 
E. to theangleK. | S 
and fo of all thereſft. And alſo as the ſide D. E.is to E. F. ſoletTI.K.betoK: 
L. &c. {6are the ſides E. F. and K. L. {idesof like proportion. Then, 1 fay, 
that the proportion ofthe figure A. vato the figure B, is double,the propor- 
tion of the [1de E. F. to the fideK.L. Pxos.45. | Es 


1 


TuzoRENE L, 


All angles in equall circles , whether they are inthe centers or circumfe- 
'rences, haue the ſame proportion one to the other as the circumferen- 
ces baye wherein they conſiſt : And ſo are the ſetFors , which are de- 
ſcribed on the centers, © 


_ ErtA.B.C.andF. | Euc 6. 37, | 
G. H. bee two e- 


qual circles wher- 

of let D. and E. be their ' 
centers; and let thean- 
gles which are in their 
_ centers be B. D. C. and 
H. E.G. and the angles 
which are in their cir- 


cumferences B. A. C. 
and H. F. G. and let the 
ſefors deſcribed on their centers be D. B. C.and E. H. G. Then,I lay, that 
the angles B. D. C. and H.E. G. inthecenters, and the angles B. A. C.and 
H. F. G. inthe circumferences, have the ſame proportion oneto the other,as 
 thecircumferences haue wherein they conſiſt, thatis, as the circumference 
B.C. hath to the circumference H. G. And the fame proportion alſo hath 
the ſeor D. B. C.totheſeQtor E, H. G. 


Tat os 
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TuROLIME LI 


If on the end of the Diameter of a circle, a perpendicular bee rayſed, it 
ſhall fall without the circle, betweene which,and the circumference, 
another right line cannot be drawne to the Diameter , and the angle 
within the circle is greater, and that without the circle is leſſer, then 
any acute angles made of right lmes, 


Exc. 3.16, Et A.B. C. be a circle, whoſe diame- 
teris A; C. and on the ſame diameter 


let the perpendicular D.C. bee rayſed. - P $ 
Then, I ſay, frlt that the ſameperpendicu- V 
lar D. C. ſhall fall without the circle; and 
that betweene the ſame perpendicular and \, | od 
the circumference B. C. another right line G 


| 
cannot be drawneto the diameter A.C. And 
alſo that the angle within the circle, namely I 
A. C. B. is greater, and that without the 
circle, namely B.C.D. is lefler then anyacute 


. angles made of right lines. 


TruzrOREME LIL 


If a right line bee a tangent or touch line to a circle, and another 
 r2ebt line bee drawne-by the center to the point of touch , it ſhall 
bee a perpendicular to the tangent : And if a perpendicular bee 
let fall from the center to. the tangent, it ſhall fall im the point 
of touch, ; CIO To 


| _ Er theright line A. B. beea tangent, or 


touch line to the circle D. E. C. let the A 

— point of touch be C. and the center of 
the circle E. and let another right line,as D.C. 
beedrawne by the center E. to the point of 
touch C. Then, I fay, that the ſame line ſo 
drayne by the center to the point of touch, 
ſhall bee a perpendicular tothe tangent A.B. 
And that the perpendicular E. C. being let 
fall from the center E. to the tangent A. B. 

ſhall fall in thepoint of touch C. Px 03. 31. 

33, 114, I15,116,117, 118. 
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THEOREME LIIL 


If a right line be drawne in a circle and not by the center thereof,another 
right line byſefing the ſame by right angles ſhall paſſe by the center 
of the ſame circle. Andif from the center a perpendicular be let fall 
on a right line drawne in the ſame circle not by the center; the per- 
pendicular ſhall dinide the ſame line into two equal parts, 


Et A.B. D. C. beacircle whoſe center is Exe. 3.3. 
] = and let B.C. bearight linedrawne in | 

the ſame circle, and not by the center 
thereof, and let another right lineas A. D. by- 
ſe& the ſame by right angles in the point F. 
Then, I ay, that the ſameline A. D. ſhall pafle 
by the center of the circle. Alſo from the cen- 
ter E. let fall the perpendicular E. D. on the 
right line B- C. drawne inthe fame circle not 
by the center; Then,l ſay,further that theper- 
pendicular E.D. ſhall dividethe ſame line B.C. 
into two equal] parts, FE 


THEORE ve LIN. 


If one angle be placed in the circumference of a circle, and another in the 
center thereof, and are both ſubtended by one part of the circumſe- 
rence. That angle i the ceriter ſhall bee double to that in the cir- 
cumference. | 


beeplacedinthe circumferencethereof, - 

as the angle B. A. C. andanotherinthe 
center thereof, as the angle B. E.C. and let 
them both bee ſubtended by one part of the 
circumference as B. D. C. Then, I ay, that 
theangle B.E.C. inthe center,ſhall be double 
to theangleB. A.C, inthecircumference. 


Et A.B.C. beacircle, and let one angle 


TrzoREME LV. 


All angles conſiſting in one and the ſame ſegment of acircle are equall 
the one to the other ; If in a ſemicircle,they are right angles ; If in a 
leſſer ſegment, they are greater then a right angle; If ina greater 

ſegment 


nn em 
—— 
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ſegment, they are leſſer. And alſo the angle of a greater ſegment, 
is greater then a right angle, and the angle of a leſſer ſegment is 
., .'lefſe then aright angle, - Wt 4 FF, f, 
Anguls n eadem TY EtA.B. C.D, E.F.beea circle, andlet. _ 
Mk. nn F A; E. bethediameter thereof, which di-..' 


- wideth the ſame into two ſemicircles or  . | 
equall ſegments ; Then, I fay, thattheangles 
A. C. E. and A.D. E. conſiſting in one and the 

Eu,3-21+31 ſame ſegment, are equallthe oneto the other, , 
and being in a ſemicircle they are both right 

Cenl.2.45. angles: Letalſotheline or cord A: C. diuide 
the ſame circle into two vnequall ſegments, as 
A.B.C. the leſſer ſegment, and A. F.E.D. C. 

Note here the the eur I fay, the angle A. B.C. in theleſ- 

SG 


difference be- ſer ſegment isgreater then a right angle, and 
TWEENE an 


anole in a ſeg- Cheangle A. E. C.in the greater ſegrnent is leſſethen a right angle. Andalſo 


ment, and an F, A.C.anangleof thegreaterſegment is greater thena right angle, andrhe 
angle of a ſeg- 


IE $0 angle B. A. C. being an angleof thi leſſer ſegment, is lefle thena right angle. 
Def. LG, T9. PzoB.19, 23.24.25.30.38, 52. 65, 


/THEOREME LVL. 


If a right line be a tangent to a circle, and anether right line be drawne 
from the touch ( croſſing the circle) to what point ſoener m the cir- 
*  eumference ; the angles cauſed by interſefion or meeting of thoſe 


two lines,are equall to the angles conſiſting in the alternate ſegments 
of the circle, 


Et A.B. C. D. beacircle, and the right 
Ene.3.32: line E. F. a tangent to the ſamecircle ; 
Cenlugte | and letanother right line as B. D. bee / 


drawnefrom the touch,namely,the polne D. 
crofling the circle to what point ſoever in 
the circumference as the point B. Then, 1 


ſay,theangles cauſed by interſetionor mee- _ # 
ting of thoſe twolines E.F. and B. D. areo- 
E 


uall tothe angles conſiſting in the alternate - 
egments of thecircle; thatis, the angle B. _—— 
D. F. ſhall be equall tothe angleB.A.D.and | 
theangle B. D. E. to the angle B. C.D. in 
the alternate ſegments. Ps 0 3.32. 33. 117. 


—_— 
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TuzoREME LVIL 


If from a point without a circle, two right lines be ſo drawne, that the 
one be a tangent to tht tircle, andl the other dimde the ſame tircle in- 
t0 two equall or equal parts :T be reffaniyie figxre contayned Þn- 
der the whole line which dinideth the eirtle,and that part thereof hy 
ing betweene the 'Þtter circumference and the point, is equall to the 
ſquare mad of the tangent line, 


_ ErB.C.F.beacircle, and 

without the ſame, take a | H 
— point arall aduentures, as A E, 
the point A.from whencelet two -- 
right lines be ſo deawne,that the 
onebee a tangent to the circle,as : 
A. C. and the other divide the 
ſfamecircle, as A.B.F. Then, I 
ſay,that the reQangle figure.con- 
tained vnder the whole line A.F. oY / 
and that part of thefame line, ly- - - #© 
ing betweene the vtter circumte- 


rence & the point, asB. A. name- DAR DE ron 
ly, the retangle figure A. H. G.F. is equallto the ſquare made of the tan- 
gent line A. C. namely, tothe ſquare A. E. D.C. | 


TazoxzME LVIIL 


If from a point without a circle,two right lines be drawne to the concaue 
arcumference of the circle,they ſhall be reciprocally proporttonall with 
their parts taken without the arcle, And another right line drawne 
from the point as a tangent to the circle , ſhall bee a meane propertio- 
nall betweene either whole line,and the Þtter ſegment thereof. 


EF . EcB. E. F.iD.beadirck;and without the fame 
..- circle take a'point'at all adnentures,. as at A, 
— aiidfromithat.point.to the concave civcumfe- , 
rence of the circle;drawthe tworightlines A.E. and. . - 
A. Þ., Andlet anothertightlivebedrawhecfora the- 
ſamepointasatangentto the circle, as the line A.D. 
Then, I fay, firſt, that theſe rwo lines A.E. and A.F. 
are reciprocally proportionall with their parts taken 
without the circle,that is, as Ai E.sto:AuF,lv ir A; 
C.to A. B. And moreouer, that betweene the lines 
thetangent A. D.isameaneproportionall. \ © 


— m_———_— ———_ 
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THEOREME LES, 


 Enery circumference of a circle,is more then triple his Diameter, by ſuch 
a proportion as is more then 7; . and leſſe then + of the ſame , the 
neereſt ratiouall proportion whereof is 22. to 7. 


Carats N the former Diagram, let B. C. D, F.E. be the circumference of a cir- 
Exc.12.1. 6 and C. F. the Diameter thereof; I fay, the ſame circumference is 
more then triple the Diameter C. F. b ſach a proportion as 15 more 
then 53. and lefle then +. of the ſame ; and that the neereft rationall pro- 
portion thereof, is 22. to 7» Wherefore to know the "__ of the cir- 
cumference, multiplie the Diameter by 22. and dinide the Fad by 7. the 

Owotient relolutth the queſtion. P « © 8. 34+ 67. | 


TrrOREM:E LX, 


Enery circle is neere equall tothat right angled Triangle, of whoſe ſides 
(containing the right angle ) the one 1s equall to the ſemidiameter, 
and the other to the circumference of the ſame circle. | 


v 
Corol, 4 s & "pe my a . id 5p a 2 - Y . af % k ” py 
co ; . F:) A v 4 - 4 M7 Ya Ay 444+ 0, C 


- 


' = _ . EA 


The preciſe 
fquaring of 4 G 0 gp aj 
circle was ne- DIED oo 

ueryert found | ur FI LOR —_— 
CS.” eas ooo Lentodleeerereearecrre tation 
fore inthis and _. uy | | pe 
the 4. next 

Theoremes fol- - 

Jowing, this Es 

_—_—_ - -5 

is vied. Bur FT Iga 

all Concluſfi- | | 
ons hereby ; — EL ; | 
wrought,are Ft A. C.D. be a circle, and A. E. B.;a-right angled Triangle,whoſe 
without any 7 + . | '_ "WNT." ui 

. apparant er- angle at the centre B. is a right angle, and whoſe ſides containing 

| ror« ' the right angle, namely, A.B; and E.B. the one-is equall to the 
= Semidiameter, as A. B.and the other to the circumference, as E.B. Then 
| Eg I ſay, that the Triangle A. E. B. is neere equall vnto the fame circle. 
| Pros. 68.68. : 


VO E/ JEN LXL 


T he Square made of the Diameter of a Circle, is in that proportion 
| Tr ST fo 


<— 


Parr, 2. 
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h.t——_ 


tothe circle ( Very neere) as 14.to 11. And therefore enery circle is 
neere +, of the ſquare about him deſcribed, 


Corol, 


| Et A. B. C. D. bea circle, and E.F.G.H. F A F Enc.12.1. 


a ſquare made of the diameter A.C. or Fax" 
— B.D. Then, I ſay, that the ſquare E. Fo | yur | "7 


G. H: is very neere in the ſame proportion to 
the circle A. B. C. D. as 14.tort. And theree Di— —— 'B 
fore, the(circle very neere 4+. ofthe ſame ſquar-' \\ "IHE } 
about him deſcribed. P03. 68, | 


TuzorEeME LXIL 


Enery circle is neere equall to the long ſquare, whoſe {ength and breadth 
are equall to halfe the circumference, and halfe the Diameter ; or to 
the whole Diameter, and :, thereof. 


Et A. C. D. be a Wo 
'B circle; And let - nn 2... - 
H. A.B.G. bea 8 £2 EGEDODP a 
long ſquare , whoſe ys he” 
length H. A. is equall al 
to: halfe the circumfe- 2. G Coe TR nn B ls 
' rence, and breadth A. : +; -- 


B. to halfethe diame- wy 
ter; AndletalloK. A. =— 
D. E. bee another long 
{quare, whole length is 
the whole diameter A. D. and breadth 45. thereof, namely, K. A. Then, I 
fay, that either of thoſetwo long ſquares are neere<quall to the circle A. C. 
D. Pros. 68. " | | 


/ 


TarroREME LXIIL 


Euery ſemicircle is neere equall to the long ſquare , whoſe length and 
breadth is equall to halfe the arch line, and the ſemidiameter. 


| j Er E. B. F. bea ſemicircle, 


whoſe ſemidiameter is the © 9; B 


*— line B. C. and the balfeof {| ps 
whoſe arch line is equall to the gi uh.” 


line A.B.or D.C. Then, I ſoy, 
that, the long ſquare, namely, | "0 \ 
_ A.B.C.D. (whoſelength A.B. yg TE = 'F 

1s equa!l to halfethe arch, and SB 


Corol. 
EnuC. 12s I. 
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whoſe breadth is B. C. the Rmidianterer) is neere-equilll ro the ſelithcle 
E.B.F. Px08B. 69. 


Tazokitxe LXIIIAL, 


Euery ſeftor of a circle,js neere equall to that long ſquare, whoſe length 
and breadth is equall to the ſemidiameter, and halfe the arch-lint of 
the ſame ſelfor ; or the halfe ſemidiameter, and the whole arch lint, 


Cor. Eu. [ Er B. A.C. beethe ſeRorof a circle, 


12: I, andlet D. B. A.E. bee a long ſquare, 
whoſelength B. A. or D. E. is the ſe- 
midiameter or equall thereunto, and whoſe 
breadth D. B. or E. A. is equall to halfethe 
arch-line B.C, And let alſo H. F. A. G. be 
anotherlong ſquare, whoſelength H. F. ot 
G. A. isequall to the wholearch-lineB. C. 
and whoſe breadth F. A. or H. G. is balfe 
the ſemidiameter,or equalthereunto. Then, 
I lay, that either of thoſe two long {quares 
is neereequall rothe ſeRtor B. A.C. Prxos.70. 


TrueoOREME LXV. 


All circumferences of circles, bane the ſame proportion the one to the 6- 
ther, as their diameters haue. | 


This Theor. (71 Er A. and B. be | 
of excecllenr 
vic in the for- 


two circles, wher 
ming of Mill- of let C. D. and | Ea. 
Jr E. F. bee their ſeuerall FR | '4 Rs 
ther engines Uameters, I lay, that {Io u{ © 
for water-— the ſame 'proportion / 
workes, && that thediameter C.D. 
Cor, Eu, Of thecircle A. hathto | 
12. Is the diameter E. F. of 


the circle B. the fame 
proportion hath the TY 
circumferenceof A. to the circumference of B. P « 03. 65.66. 


TrzoxrEME L XVI, 


Ommes ircles hau, 7 er , asth 
care fas Allcircles haue the ſame proportion the one to the other , asche ſquares 
of their Diameters haue. 


znſcripte ſunt, 


wt quadrata a NED 
gle Circue Er A. and K. bee two circles, and ket the fquares circumſcribed 
lorum quibus b h bee - the { ſc = * Te : E... 
wr conn about them, bee the ſeuerall ſquares of their Diameters. Then, 


Exc,12.% © I fay, that the circle A. hath the fame proportion to the eircle 
P | K, 


— EE I—_ 


PaRT.2. 


T he firit Booke. 5l 
K. as the ſquares of 
their Diameters haue, B W. - 
namely , as the ſquare Int 
B. C. D. E. hath to 
the ſquare F. G. H. I. 
Px 08. 65, 66, 194. 
198. 
TreokeEME LXVIL. 
If in a circle be deſcribed a quadrilaterall figure, the oppoſite angles 
thereof ſhall bee equall to two right angles : and being imterſetted 
With two diagonals, the right angled figure made of thoſe diago- 
nalls, is equall to the two right angled figures , comprehended Vnder 
the ae fades of the quadrilateral figure, 

Et A.B.C.D.bea circle,and letthere- Exempla ilu- 
F bee deſcribed thequadrilaterall fi- OY _—_ p 
w— gure A.B. C.D. let alfothe ſame fi- 33:3536-37.38 
oure beinterſeted with the two diagonals Angels oppoſiti 
A. C.and B. D. Then, I ſay, firſt, that the ſeAionibus @- 
oppoſite anplesat thepoints A. and C.are a 
equall to two right angles, and likewiſe the 
oppoſite angles at the points B. and D. | E#.3-226 
Andalſothat the right angled figure made PBL. 54: 
of the diagonalls A. C. and B. D. is equal! * This Prop. is 


to the two rightangled figutes (raken ro- | es 
gether) comprehended vnderthe oppoſite ſides: A. B. and D. C.and vnter 
A.D.andB.C. 


TrHzoREME LXVIIL 


of very great 
vic in rigono- 
metric. 


T he power of the ſide of an equilater triangle inſertbgdin a cirile ,, bath 
to the power of the ſemidiameter of the ſanie circle triple proportion; 


_ Er A.B.E. C:beacircle, 
whereof F. B. is the ſemi- 
diameter, and let A.B. C. 

be an equilater triangle inſcri- 
bed inthe ſame circle. Then, I 
fay, that the power of the (ide 
of the equilater triangle A.B.C.. 
namely , the ſquare H. A. C.G. 
hath to the power of the ſemi- 
diameterF.B.namely;the ſquare 
F.B.D.E. triple proportion,that 


_ % Ss 
19. 
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Pit,1.53» 


Emnc. Corll, 
6. 8, 
Cenl,2,lC3. 


OY EE 


15,4s 3.to 1. For theſquare H. A. C. G. contayneth the ſquare F.B.D.E, 
three times. + 


TH EOREME LXIX. 


A triangle inſcribed in a circle, bath enery of his angles equall to halfe 
the arch, oppoſite to the ſame angle. 


Et D. beacircle, and let A. B.C. bea 
| ring, inſcribed at all aduentures in 4 

the ſame circle. Then, I ſay, thar the 
triangle A. B. C. hath euery of his angles e- 
quall to halfethearch, oppoſite to the ame, = G 
as theangleatthe point A. is equall to halfe D 
the arch 4 F. C-oppolite _ ; ” 
angle at the point B. 1s equall to the . C 
K... A.G. Cand the wake atthe point C.is _ c. i: —_- 
equall to halfe the arch A. E. B. For, the - 
whole of euery circle is 360. degrees, where- 
ef the halfe is 180. and the three inward 
angles of euery right lined triangle, is <quall to two right angles, which is 
180. degrees. Taz ox. 13. Px03.48. 119. 120. 


TruEOREME LXX, 


I in a reBlangle-triangle 4 perpendicular bee drawne from the right 


angle to the baſe , the ſame perpendicular is a meane proportio- 
nall betweene the ſeftions of the baſe : And the fide annext to 


either ſeffion, ſhall bee a meane betweene the ſame ſeftion and 
the whole baſe. 


| « A.B.C. be a reQangle- 


triangle, right angled at B. 

from whence let the per- 
pendicular B. D. bee drawne to 
the baſe A. C. Then, I fay, that 
the ſame perpendicular B. D. is 
a meane propottionall betweene 
the ſeions of the baſe, namely, 
betweene A. D.and D.C. And 
alſo that the fide A. B. annext to 
the ſefion A.D.isa meane pro- 
portion betweene A. D. and the 
whole baſe A. C. and that the 


lide B. C. annextvnto the ſetion D.C, isa meane proportion betweene the 
ſame 


—_— nts ——_— ——_—— —_— = 
— —_—__ ——. —_ _— JEET _—Y} 
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Game ſcRion D. C. and thewholebaſe A. C. For, as A- D. isto A.B. ſois 
A.B.to A.C.&c. Pxos. 17, i9, 23, 24, 25, 30,38, 43, 65, 66, 109. 


TrzoxEME LXXI. as 


If in equall parallelograms, one angle of the one, be equall to one angle of 
the other, the ſides which contayne thoſe equall angles , ſhall bee 


reciprocal. 


[ Er A. B. C.D. CR 5 mn. Dn routebgen 
and E. F. G. C. "Ny "ROPE mogul 
bee two paralle- &. 26.23 FE Lerida ek 


lograms,cquall the one . jo E - *S proca:&r contra, 


F 

tothe other, and let the | Ws | 
EY 

G 


angle B.C.D.oftheone #|* EW6G. 14. 


bee equall to the angle ie 
E. C. G. of the other. 00 | CI le Tk | 
Then, I fay, that the ©» C 

{ides which contayne + 

thoſe equall angles, are 

reciprocally proportional, that is, as D.C. to C.G. fo is E. C. to B. C. 
Pxos.88.93%, NOS. I 


— lO ; 


In re&angle-triangles , the figure whichis made of the ſubtending ſide 
- of the right angle,js equall Pnto both the figures made of thoſe ſides, 


which contayne the right angle, ſo as thoſe three figures are like, 
and in.hike ſort deſcribed, 
Et A.B. C.beatriangle , whoſe Ng 
angle at the point C. is a right RR AE 
angle. T hen, I ſay, thattheequi- ns LS ors Ty | Conl.2.79; 
_ latertriangleE. B, A. which is made of EL.” 2 LE a 
B. A. the ſubtending ſide of the right ” SR 
angle C. is equali vnto both the equila- 1 oC. 
tertriangles , made of the contayning 
iides B. C. and C. A. namely, rothe 
triangles B. F. C. and A. C.G. taken 
together: And the like of ſquares, and 
' all other like figures, in like ſort de- 
{crtbed. 


TS | % 
£ Y LR ( y - * \ - y | +4 -< 
® 
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. 


In all plaine triangles, the ſides are in proportion the one to the other, as 
the ſubtenſes of the angles oppoſite thereunto 5 or as the fines of the 
angles oppoſite to thoſe ſides. 2 
'F Ft Dobeatriangle,andier there bears : 

 _ cumſcribedabouttheſametrianglethe 

circle A.B, C. by meanes whereof the 

ſide A. B. is made the ſubtenſe of the angle 
A.C. B. thatis, of the arch A.E. B. whichis EF / G 
oppolite to the ſame angle A.C. B. Alſothe / D. | 
eB. C, is madethe {ubtenſe of the angle y | 
B. A. C. that is, of thearch B.F. C. which \/ yo 
is oppoſite to the ſame angle B. A. C. and go 
laſtly, the ſide A. C. is madetheſubtenſeof = 
the angle A. B. C. that is, of the arch A. 
G. C. which is oppoliteto the ſame angle A. 
B.C. Then, I ſay, that the fide A.B. is in proportion to the ſideB, C.as 
the ſubtenſeof the angle A. C. B. to the ſubtenſe of the angle B. A.C.for the 
ſides and ſubtenſes, are oneand the ſame. And likewiſe of the {ines of thoſe 
angles; which {ines arethe one halfe of their ſubtenſes, and whar propor- 
tion the whole hath to the whole, the fame hath the halfe to the haltfe. 
CHAP. 14+ 3. 


TreoOREME LIXXIIIL 


Euery night lined figure,or plat, confiſteth of more ſides by two ; then the 
cefy of triangles, # the ſame fignre is compoſed, 


Er A. no D.E. F. G. , 
be a rightlined figure, 
and let the triangles, 
whereof itis compoſed, bee 
- 1, 2,3,4,ands. Then, | fay, 
that the ſame right lined fi- 
reconſiftethofmore ſides 
y two, then the number of _ 
triangles, whereof itis com- 
poſed. Forthe ſides thereof 
areſeuen, and the triangles 
five; as-is apparant by the 
Diagram. Cn ar. 37. 3- 


The end of the firit Booke-. 


VSE AND OPERATL 
ON OF THE FORMER 
THEOREMES. 


The ſecond Booke. 


*. 


Tuz ArGvutent Or Tais 


Books, 


Geometrical PROBLEM Es, bere. duly pla- 
ced, by obſeruation of naturall courſe , the cauſe be- 
op formerh, in th ff Boos, amphyexpreſ, and 
here the effeft as fully maile manifeſt , hauing either 
to other due relation. Thu ws i#  dinded into 
foure Parts , wherein moſt plainely, briefely, and me- 
thodically , a expreſſed the pratlitke operation of the 
precedent TueoREMES ; as the' Diſtinflion, eAp- 
plication, and Dimſron of Lines and Angles, and the 
Deſcription , !Menſuration , Redutlion, Addition, In- 


ſcription, 


| $ Booke conſiſteth of diners gy 4 0 


« om 


| The Surueyor. Parr. «I, 


 Emnc. I, Zo 


Vepoſe the right line 
Exc.t.31 \ given, to be A. B. vnto 


= , Trays utation, Dinifton, and S eperation of 


all forts and formes of fn perfcial Figu ures, according g. to 
their ſenerall Kindes. IE 


—_— 


—_— 


| THE FIRST PART. | 
Of the P roperries, Paſsions, Diſpoſitions, A oplica. 


tions, and — ons of Lines and Angles, 


ow EY 
; a 
. yy, 


 PRoBLEME I” <8 


Tie inks liner ai ginen, Jine Wnequal ; 5 totake fr the greater a line 
. + equal to-the leſſer. | 


EEE A Et A. and- B. be two - - 

| (. & vnequall right lines 
US giuen,whereoflet A. A — | — 

| .bethegreater; from -. FE 

ET awhich it is required 

to takea line cquall to the leſſer. Ca 
Firft, 10yne He two giuen lines | 

together in: ſuch ſort, as thereby -: 

they make any kind of angle, as C. 

D.E. and making the centre D. 

and the ſpace D. E. (the length 

of the line B.) deſcribe the arch 


— 


- ImeF.E. which ſhall cut off from ———— the line E. D. gat to 
the leſſer line B. which was required tobedone. De x. 10. 


| PrxobtaMs IL 


To «right line ginen,to draw a parallell line at any Aſc required, 


2 Ob line i : DAL | 
to haue a parallel drawn: — dS <1 
Op your Com aſle to the OE BIO Ar aL 
ce required , and ſet — _ Cob lg 
ting one foot in the end A. 3 
Airike an arch line on that hs ———- 
{ide the giuen line, whereon 

the panel is to be —_— 

an 


ParT.1. T be ſecond Booke. 57 
and thelikeinthe end B. asthearch lines C. and D. and by the connexitie 


of thoſe arch lines,draw the line C.D. which ſhall be parallel! to the giueri 
line, as was required. D# x. 34. 


PxoBLEME ITT. 


To performe the former Propoſition at a diſtance required, and by 
a point limited, 


Et A. B. bearight line is, 
gluen, whereunto it is c * 
required to haue a pa- _ Pd 


— 6 
rallell line drawne at the di- 

ſtance, — the point C. 

Place one foot in C. from & 

whence take the ſhorteſt ex- * E pou 
tention to the line A.B. as C. 

E. at which diſtance, place 


one foot in the end B. and with the other firike the arch line D. by the 
conuexitie of which arch line, and the limitted point C. draw the line F. 
G. which ſhall be a parallel to the giuen line A. B. the thing required. 


g PrxoBLEME ITTI, . 
To erel# a perpendicular on an y part of aright lme gen, 


Et A.B. be a right line giuen, 
| = let C. be a point therein, _ Hae. I. 

whereon it is required to ere& pt _ _— 
a perpendicular, Open the Com- Ec. 
pas to any conuenient diſtance, and 
ſetting one foot in the point C. with 
the other marke on cither ſidethere- 
of, the equall diftances C. E. and C. 
F. Then opening the Compas to any 
conuenient wider diſtance, with one 
foot placed in the points E. and F. 
ſtrike two arch lines , crofling each | 


other, as in D. from whence draw the line D. C. which ſhall bethe per- 
pendicular required. Ds. 5. 
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PROBLEME V.. 


- Id ne077 


To raiſe or let fall a perpendicular to a line ginen, from « point ei- 
ther aboue or beneath the ſame line. 


Et A. B. bealine giuen, and 
| let D. be a point aboue the 
lame line: It is required from 
the point D. to let fall a perpendi- 
cular line to the ginen line A. B. 
Ar any indifferent diſtance placing 
one foot in the point D. deſcribe 
an arch line, — the giuen 
line twice, as the arch line H. in- 


cerſeeth the giuen line, in the A ———-B 


E#6.lo! ff 


points E. and F. Then cither with H 
the ſame, or ſome other conueni- : / 
ent diſtance, by placing the one foot A 


in thoſe points E. and F, ftrike two 

arch lines, croſhng each other, as in | 
G. By which point, and the given point D.draw theline D. C. which ſhall 
be a perpendicular tothegiuen line. And the likEconftruRion is to be vied, 
if the point were beneath the giuen line, De: x. 5. 


mY 
WF 


5 PxoziaME. VI, | 
Upon the end of a line ginen to raiſe a perpendicular, 


Et A. B. be a right 
line giuen, and let B. "M0 
be the end thereof, ; 

whereon it is required to 

rayle a perpendicular line. 

Open your Compas to a 

conuenient diſtance , and 

with one foot in B, draw 

thearch line F.G. D. Then 

placing one foot in F. at OR. 
the ſamediſtance marke the A 7 5 > © 
arch in G. and on G. draw 


M—— 


bony 
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To performe the ſame another Way. 


Et AB. inthe formet Diagram be a right line giuen, and B. the end 
|_ tn Wheteon a perpendicular is tobe raid. From the end B. 

 pricke out any five cm diftances, and openitig the Coimpas to 4. 
of thetn, with one foot in B. ftrike an arch line towards C. Then penny 
the Compas to all 5. Diuiſtons, with one foot in thethird Diuiſion, crofle 
the ſame arch line in C. from whence draw the line C. B. which ſhall be 
the perpendicular required. 


Phosieit VIL 
To dinide a right line ginen, into two equall parts. 


 EtA.B. bea right line gi- | 
| p,rtic is to be diuided D 
into two equall parts : O- m=_ 
pen the Compas to more then 
halfe of the giuen line, and pla- | 


cing one foot thereof in either 
of the ends A.or B. with the o#- 

ther ſtrike an arch line towards A ——————— ——-> 
D. and another towards C. then pipe 
place one foot in the other end 
of the giuen line, and with the 


fame diſtance croſle the tio for- 
merarchesin D.andC. by which 4 
 interſeQtions,draw the line D, C: C 


which ſhall diuide the giuen line 
A. B. as was required, | 


PROBLEME VIE. 


Fpon a right line ginen, on a point therein limited, to niake an angle 
equall to an angle yinen. 


Et A.B. bea 
| cu line gi- 
uen, and C. 
a point therein Ii- 
mited, and let H. 
F:G, be an angle 
gtuen : It is requi- 
red on the right 
line A. B. and on 
fhe point therein A 
C. to deſcribe an 
angle 


Enc.1.10. 
Cenul, 2.6, 
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angle equall to the angle given H.F.G. At any conuenient diſtance ſetting 
- one foot in F. the given angle, ſtrikethe arch line H. G. and at the ſame di- 
ſtance placing one foot in the limitted point C. make the arch line D. E. 
Then take the diſtance from G,to H. and place that ciſtance on the laſt 
drawne arch line from E. which endeth in D. by which point draw the 
line D. C. which ſhall include the angle D. C..E. vpon the given line AB, 
on the point therein limitted C. being equall to the giuen angle H.F.G. the 
thing required. Dzzx. 42 _ | | 


A EE—— 


PROBLEME I X. 


'obt angle Ypon « line ginen, and mp point in the ſame 
line lamitted, 4 


Et A. B. bealinegiuen, and let 
B. be a point therein limitted. w C 


It is required on the line A.B. 
and to the point in it limitted B. to 
deſcribe a right angle. By the fixt 
_ Px os. onthepointB. raiſe the per- 
pendicular C. B. which with the gi- 
uen line ſhall make the right angle [. 
A.B.C. on the line A.B. and tothe 8 
point therein limitted B.- which was A B 
required. Dt x. 5. 


To make a rig 


PRoBLEME X, 
To dinide an angle ginen into two equall parts, 


Et A.B. C. be an angle giuen, 
to bediuided into two equall 


parts . Haning opened the 
Compas to any conuenient diſtance, 
place one foot in B. and with the 0- 
ther croſle the two lines B.A. and B. 
.C. in the points D. and E. vpon 
which two points, ftrike two arch 
lines, at any equall diſtance, crofling 
one the other, as ar F. From whence 
to the angle B. draw the right line B. 
- hich _ diuide the giuen angle into two equall parts,as was required. 
TI HzOR, IG, | 
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PrRoOBLEME XI, 


T'o dinide a right angle gigen into three equall parts. - 


[ Et A.B. C. bea rightangle given, 
to be diuided into three equall A. 


parts. At any conuenient diſtance, G 
with one foot in B. croſle the line B.C. 
asat E. and at the ſame diſtance on the 
points B. and E. ftrike two arch lines, " 
croſfing one the other in the point D. 
by which point, and the angle B. draw 
| the line B, G. Then, by the tenth laſt 
before going, diuide the angle G.B.C. 
into.two equall parts, with the line F. 
B. So ſhall thoſe two lines F. B. and 
G. B. dinide the right angle giuen in- 


to. three equall parts ; which was the thing required. Dzz1n1iion 21. 


Tauroxeme 18. 


PROBLEM x XIL- 


To dinide a right line ginen into diners equall parts, as many ſhall 


be required, 


EtB. C. bea right lineginen, 
and let it be required to di- * 
uide the ſame line into Sxc 

equall parts. Firſt from B. draw a 
line at all aduentures, making an 
angle of any quantitie with the gi- 
_ uenline, as the line B. A. making 
nan ABC Then by the. F/. |. 
of this booke make the angle D. B = ——F— 
C. B. equall to the angle A.B.C. 

and from B, towards A. and like- 
wile, from C. towards D. at any 
cotmetiient diſtance, niake 5. equall 
ſpaces (that is, one alwayes leſſe 
then the number of parts required) 
and from point to point reſpe- .. | — 
Ctinely draw lines, interſeQing the giuen line: So ſhall you diuide the ſame 
into fixecquall parts required. Taz o0x.'235- IL 
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PxOBLEMB XIIL | = 
To dinide aright me ginen proportionally , according to any propor- 
tion required, 


Et A. bee a 
_ right line gi-» Ts 
uen, and let JT <a | 3 


it be required to di- 
uide the fame into Q 
twoſuchparts, that _ 4o — —— C 


the greater may bee 

in proportionto the o 

lefler, astheline B. is 

to the line C. Fiſt, pF Fo G3: > 

make an angle of a- Tf IR 

ny quantitie, as E. D. F. whereof make the fide F. D. equall to thegiuen 
line A. then place on the other fidetheline C. from D. to H. and thelineB. 
from H. to E.from E. to F. drawtheline E. F. and laſtly , by the 3. of this 
Booke, draw a parallel lineto E. F. by _o_ H.as H.G. cutting F. D.in 
G. Soſhall you diuideF. D. (being equall to the given line A.) inthe point 
G. in ſuch ſort that the greater 
the lefſer G. D. as the li 


T1az0OR. 22. 
TY. \ 5 E # TIS v4 


nent F. G. hath the ſame proportion to 
e B. hath to the line C. which was required. 


 PxoBLEME XIIIL, RES 
From aright line, ginen to cut off any parts required, 


Et A.B. bee a right line ginen; 
_ ,andletitbeerequired tocut off . 


from the ſameline 5. parts there 
of. Make any ay onthe end B. by 
drawing the line E. B, on which line 
from the point B. makeany 9. equall 
diſtances (or ſo many alwayesasthe 
Nomen importeth , which is here g.) 
Frofntheninth diſtance, draw theline 
E. A. and to that line by the fourth 
diftance from B. draw the parallel line S/W 1 ITE 
D. C. by the z. of this Booke, cutting the given line A. B. in C. Sohaye you 
cut offrhe ſegment C.B. which is 5. parts of the giuen line A. B.the thing 
required. Trrox. 22. Re OO TIT 27” Ou" "AN 
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A —— , I i o 
* . ; 
hn} is 
go $$ 


POS ELM FS PrRoBLEME XV, © EE: 
To finde a third line in continual proportion 'vnto two lines ginen, 


Et A.and B. betwolinesgiuen; and let it berequired to findea third 
line, to beinſuch proportion to A.as A. isto B. Makean angle of a- 


| ny quantitie, as H. E. C, then place the line A. from E. to D. and the 
- = line 


———_— 


Panra, ſecond 


Booke. G3 


line B. from E. to F, and 
draw the line D,F. place al- 
ſo theline A. from E. to G. 
and laſtly, by. the 3. of this 
Booke, by the point G. draw 
the line G. C. parallel to F. 
D. So ſhall E. C. bee a third 
proportionall linetothe two 
giuen lines, the thing requi- 
red. Trtor. 22. H 


PRxOBLEME XVL 
To finde a fourth proportional line to three lines gigen, 


EtA.B.andC. 
bee three lines D Sa 

 giuen ; and Jer 6. OF | EY 
ir berequired to find B——————_ 
a fourth line, hauing I 
ſuch proportion to C — -16 
A. as B. hath to C. 
Make an angle gf 1 Cg: 27+ 
ny quantitic,as D.G. | ; BE.” | 
K. And ſeeingitis © 7 H _ 
the greater extreme, _ : 
whichis ſought, place firſt the leſſer extreme C, from G. to H. and theleſfer p,. 5 ; ;; 
meaneB. from G. to F. then draw thelineF. H. and place the greater meane Cenl.2.69, 
A. from G.to I. by which point I. draw theline E. I. parallel to F. H. which 
cutteth D. G.in E. So haue you E.G. the fourth proportionall line requi- 
red. THtok. 23. 


PRxoBLEME XVII. 


* To finde a meane proportionall line betweene any two lines ginen, 


Er A.and B. be twolines gi- Exc2.14.6: 

uen, betweenewhich itis re- 6.13. | 

" quired, to findea meanepro- Ram.16.19. 
portionall line. Firſt,joyne the two- Cenl.2.64. 


giuen lines rogether , ſo as they 
make both one right lincas C.F.D. 
meeting in the point F. then de- 
{criþe thereon the ſemicircle C. E. 
D. andon the point F. by the 5. of 
this BookeereQa perpendicularto 
cutthe circumference in E. as F. E. 
which ſhall bethe meaneproportionall regyyed. Dtz.39. Tnzor.70. 

F 2 Note 
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circle E. G. D: ma- 
king F.thecenter,then 


Note here,that if from the two points C. and D. to any one point in the limbe be 
drawne two right lines (which by the 55, Tx: 08. make aright angle) as the lines 
C. E. and D. E. meeting in the point E. Then are thoſe twolines meane proportte- 
nalls, that is, the line C. E. betweene C.F. and C. D.and the line D. E. betweene 
D. F.aud D.C. Trmzo0r.70. "_ | 


 PRoBLEME XVIII, 


To finde two meane proportionall lines , betweene any two right 
lines ginen. 


Et A. and B. be 
'B two right lines 
giuen, between 7 
which itis required to 
finde two meane pro- H 


portionall lines. On A — 21 
the end of the line A. P, 8 
by the 6. of this book 

place the line B. per- 

pendicularly, making 


a right angle, as the 
angle E. C, D. then 
drawe the Diagonall 
line E. D. whereon 
deſcribe the ſemi- 


inlarge the lines C. E. nd 

and C. D: towards L. | DIME? 

and M.andtaking in your compaſle the giuen line B. the leſſer extreme,place 
onefootin D. and with the other ſtrike through the limbe of the ſemicircle 
in G. and on the point G. lay your ruler, turning it vp and downe on that 
point till by drawing the line H. K. you may cut the twolines C. L.:and C. 
M. equidiftancly from the center F. So ſhall E. H: and D. K. bee twopro- 
portionall lines, betweene the giuen lines A. and B. as was required. 


- Treor,s. 


PROBLEME XIX, 


T'o finde out in a line giuen, the two extremes of a meane propor- 
tionall giuen : So as the ſame meane bee not greater then balfe 


the giuen line. 


[ Et the meane proportionall giuen be A. and the linegiuenB. C. Iris 


required inthe lineB. C. to finde two extremes, betweene which the 

line A. ſhall bee a meane proportionall. Vpon the giuen line B. C. 
deſcribe the ſemicircle B. F, C, thenat the diſtance of the giuen meane, by 
| | the 


Pant. T be ſecond Booke. ©: 


the ſecond of this booke draw 
aline parallel ro B.C. (which 4 
ofneceffity muſt either touch 


or cut the ſemicircle) as the D TS we - F 
line D. E. cutting the ſemi- Re . a 
circlein F. Fromwhich point es [-""""0 % 


F. by the 5. of this booke, let / Fu "IN. \ 
fall the perpendicular F. G. / of | 

which ſhall ſo dinide thegih pl: | ___. __ 

uen line B. C. in thepoint G. m_— "0 32 
thatthe linegiuen A. ſhall be 


a meane proportionall betweene thetwo ſegments B. G.and G.C. the thing 
required. Tazok.9.55.70. Pros. 83. | 


PRoBLEME XX, 
To dinide a line ginen by an extreme and meane proportion, 


Et A.B. bee a 


2 | EXC.2.11. 
| line giuen to C | AB. 12. 6.20. 

— be ſodiuided. | Ram.14.10. 
By the 9. Px os. S CB. 12, Cenle2.36. 
make of rhe. giuen E . 
line A. B. a right Þ BD. 6. 
angle, as A.B. C.ſet- = EO 
ting C. B. equall to | EB. 4% 180.6, 
ST x > AA D : 
the giuen line by AE.18— 7 180. 
halfethe length ther- | 


of to D. and opening the compaſle to the diftance C. D. with one foot in D. 
ftrike throughthe giuen linear E. which ſhall dinide the ſame line by extreme 
and meane proportion, whereof the greater ſegmenr'is E. B. and thelefſe A, 
E. As wasrequired. DE. 35.1. THE ok. 444453 46,.47- | 


T o performe the former Prob, arithmetically. 
Et the number giuen to be diuided by extreme and meaneproportion 
be 12. Firſt, infold the ſquare thereof in 5. the fa&us is 720. diuide 
thatby 4. the quotus is 180. from the ſquaretoote whereof dedut 
halfe the giuennumber, the remainder is A 18c=6. and this is the greater 
portion or ſeftion, which being deduRted trom the giuen number , there re- 


mayneth 18=MF 180. for the lefler portion; both which taken rogerher 
makes 12. the giuen number. 


PxoOBLEME XX1, 
To find the leſſer ſeoment of a line, dinided by extreame and meane 
G 3 pro= 


Ee 
* a O——  ——— 


The Surnueyor. ParT., 


cn. 


proportion, when onely the greater is giuen ; and conſequently, to 
find the whole line. 


$44.4 | Er A.B. be the greater ſegment 


Exc.6. 3: 


giuen. It is required to find the Cc 

leſſer ſegment,and conſequently, 

the whole line. With the ginen line — | 

A.B. and halfe the ſame line, bytheg. DD = A B 

Px 0s. makeon the point B. the right 

angle A.B.C. Then continue the gi- p | 

uen line infinitely towards D. and at the diſtance A.C. with one foot in A. 
cut the continued line in D. from whence cut off D. E. equall to halfe the 
_-__ line: So is E.A. the leſſer ſegment, and conſequently, E.B. the whole 
ine; as was required. | 


Or otherwiſe, thus. 


Et A. D. be the greater phe: 
_— is required to finde out 
the leſfer, and conſequently, the 
whole line. On the giuen line A. D. by 
the 63. Px 03. hereafter expreſſed, de- 
ſcribe the Pentagon A.D. B.E.C. and 
againſt any two, the next immediate an- 
ples, draw ſubtending lines, which ſhall I 
interſe@ the one the other, as the lines 
A.B. and D. C. in the point F. So ſhall 
F. A. or F. D. be the lefler ſepment ; | 
F.B. or F. C. the greater; TC E. 
quently, A.B. or D.C. the whole line, 
which was required. T'xz ox. 47. 


PxoBLEME XXIL 
Hazing the greater or leſſer ſegment of a line dinided by extreame and 


meane proportion ginen, to find the other ſegment, and ſo the whole 
line. | | 


[ Et M. be the lefler ſegment 


of ſuch a line giuen; Ir is re- 

quired to find the other ſeg- 
ment, and ſo the whole line. Firſt, 
by the 20. Þ « o s. divide any line - 
by extreame and meane proporti- 
on, as the line A.B.C. Then make 
an angle of any quantitie, as E.D. 
F. and place the leſſer ſegment of 
the diuided line A.B. from D. to 

K. 


ParrT.1. 


The / cond Looke. 


| K. and the greater B.C. from D. to I. and draw the line IT. K. Then place the 
leſſer ſegment giuen M. from K. to H.and ſo working forwards, as by the 
16. Px 08. is taught, you ſhall produce I. G. the greater ſegment, which ad- 
ded toK. H.makesthe wholeline required. Andthelike courſe is to be held 
if the greaterſegment were giuen,and the reſt ſought. I 11 « 0. 22. 


 PrxoBLEME X XIII, 


To dinide 4right line giuen in power, according to any proportion g1- 
uen in two right lines, 


| Et the right line giuen be C. 


D. andthe proportion giuen, 

that betweene the two right 
lines A.andB. Iris required to di- 
uide C. D. in power, according to 
the proportion of A.to B. Firſt,by 
the 13. P& © s. diuide the giuen 
line' C. D. in the point F. propor- 
tionally, as A. to Be Then on the | 
ſame giuen line deſcribe the ſemi- +8 
circle C. E. D. and from the point 
F. rayſea perpendicular, to cut the 


6.20. C0r.26 


lymbein E. from which point dray the lines E.C.and E.D. which two lines 

together, ſhall be equall in power to the giuen line, and the power of the line 

E. D. ſhall be in ſuch proportion to the power of the line E.C. as A.to B. 
which was required. Dez s, 36.37. Tz ox. 6.9.55.70. 


To performe the ſame another way , accordmg. to any proportion requi- 
red, betweene two numbers 9men, 


JW Er A.B. bee a rightline - 
| gm and letit berequi- C 

red to diuide the power. 
thereof in proportion, as 2.to 
3- Firſt, adde the two ginen 
tetmes together, which make 
5+ Wherefore diuide the giuen 
line A.B. into 5. equall parts, AU_—— | ——- 
then deſcribe thereon the ſemi- a. 9 8 2 
circle A. C. B. and on the ſe- 


J 


cond partere& the perpendicular 2. C. to cut the limbe in C. from which 
- point draw the line C. A. which (hall be .. parts of the power of the giuen 
line; andtheline C. B. which ſhall be 4. parts of the power of the ſame gi- 
_ nenline A. B, which was thething required. Dzz1v. 36, 37. Intros. 


6, 9, $55» 70. | : 
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PrRoBLEME XXITIIT, 
To inlarge a line in power, according to any proportion required. 


E#.1.47» Et C. D. beea linegiuen, to bee 
inlarged in power, according to A— al 
the proportion of A. to B.Seeke A 
y: Go 6 firſt by the 16. Px 08. a line, which © nj 
e20. -17*2* ſhall beare the ſame proportionto the 
given line C.D. as B. to A. which will 
be found to be C, E. and thereon de- 
ſcribe the ſemicircle C. F. = _ on 
the point D. ere a icular, to - 
cut oh limbe in F. andy, draw the = IF 
line C. F. which ſhall bee in powerto | 
the giuen line C. D, as B. to A. as was required. Dz+1n.38, Tazox. 


6, 9, 55» 70s 


To performe the ſame another way. 


Exc. 10. Et A.B. bea linegi- 
Def. 501-47: F* and ler it be re- 

ired, to encreaſc 

the ſameline A.B. in pow- 
er, as 2. to 5. Bytheninth 
P.x o3.with the giuen line 
makethe right angle D.A. 
B. placing D. A. equall to 
A.B. Then draw the line 
D.B. and by the 23.P« 08. 
beforegoing,take halfethe 
power of the giuen line, 


which is A. E, and place it perpendicularly on the line D. B. as B.F. And 
laſtly, draw the line D. F. which ſhall haue ſuch proportion in power tothe 


giuen line A.B. as 5. hath to 2. as was required. Dzz1niTt1on 38, 
TrtokRtme 6,9,55,70. 


PRoBLEME XXYV, 


To dinide the circumference , or find ont all the cord lines of a circle, 
not exceeding the tenth, 


Et A.B. C.D. beacircle ginen ; whereof it is required to find the cord 
lines. Firft, the Diameter A. B. being drawne, diuideth the circle into 


+— two equall parts: The next is found by opening the Compas to the 
ſemi- 


Parr, 1. The ſecond Booke. 69 


ſemidiameter, and with one foot in A. ſtrike 
through the lymbear F.and E.and draw the 


line F. E. which will diuide the circumfe- F 
rence into three equall parts. Then draw the /" 

line C.D. dividing the Diameter A. B. into = Io 

two equall parts at right angles, and draw F- 2. e. - 


theline C.A. which ſhallbe the ide of an in- TR Op” _ 
ſcribed ſquare. Then one foot in I. : 
and atthediſtance I. C. crofle the Diameter - 4: 15s 

in G. and draw the line C.G. which ſhall be "> —_ -* 
the fift part, orthe ſide of a Pentagon. The be 

ſixt part, orthe cord of a Sextars, is the ſe- 

midiameter. The ſeuenth part, or the ſide of an inſcribed Septagoy, is halfe 
the third, as F.I:orI. E. Theeight being the ſide of an inſcribed 0ogon, is 
the line B.H. which is the cord of halfe the Arch or Quadrant B.H.D. The 
ninth isa cord of the third part of the arch F.L.A.E, as F.L. And thetenth 
is the line K.G. which is the greater ſegment of the ſemidiameter,diuvided by 
extreame and meane proportion. T'x x ox. 6,36,55. Px 08. 118,119, 
I2I. | 


' PxoBLEME XXVI. 
To draw a line from an angle in a Plot ginen , which ſhall take in as 


much as it cuts off, 


= © Er A.B.C.D:E, be a Plor gl- Ent, 
_ven. It is required by a line. * _ -- EE _ Enccr.37, 

drawne-from an angle, in the” pm” 
fame Plot, to take in as much as © 
ſhall be cut off by the ſame line. In- Þ — 
creaſe the line C.D. at pleaſure to- 
wards F. Then from the point A. 
draw the line A.D.making the Tri- 
angle A.E. D. and by the point E. 
draw the line E.F.parallell ro A.D. 
cutting the increaſed line in F.from 
whence draw the line F. A. which , Y 
ſhall take in the Triangle H.and cut off the Triangle G.eachequall to other, 
as was required, THzor. 26. e 2h 


PxoBLEME XXVII. 
Todraw aline in ſuch ſort, as to retaine the ſuperficiall quanititie of a 
giuen T riangle,and yet alter the Baſe to any poſsible length required, 
FF ErA.B.C.bea Triangle given, and let it berequired to'draw a line in Exc.1.37; 
ſuch ſort, as to retaine the ſuperficiall quantitie of the ſame Triangle, 


— and yet alter the Baſe to the length of the line F. Firſt, increaſe _ 
! ale 


——_— 
— 


DEE III ELIRESS.. Cont 


—_— -—_ 
—— 


70. 


Eu6:1.37+ 


Exc.i.17- 
Go Io 
I. 38 
I. 4I. 


Baſe B.C. to D. making B. D. equall 
to the giuen line F, Then draw the +, _ | 
line A. D. and by the 3. Px 08. by _ 
the point C, draw a parallell line to A 

A.D. as E.C. cutting the fide A.B. in 
E. Andlaftly, draw the line E.D. in- 
cluding the Triangle E. B. D. which 
retaineth the ſuperficiall quantitie of 
the given Triangle A.B. C. and yet 
the Baſe altered, to the length requi- 1— 
red. Ty: 02.26. Pros. 47. 74+ 


PxoBLEME XXVIIL 


To draw a line in ſuch ſort , as to retaine the ſuperficiall quantitie of a 
ginen Triangle, and yet alter the altitude to any poſsible beight re- 
quired. 


YT EtAB.C. intheformer Diagram bea Triangle giuen; and let it bere- 
quired to draw a line in ſuch ſort,asto retaine the ſuperficial quantitie 
of the ſame Triangle, and yet alter the altitude to the height of the line 

G. AtthediſtanceofG. dray the line E. H. parallellto the Baſe B.C. which 
ſhall cut the fide A. B.in E. from which point draw thelineE.C. Then con- 
tinue the Baſeat pleaſure towards D. and from the point A. draw a line pa- 
rallell to the line E.C, as A.D. cutting the line of continuation in D. from 
which point draw the line E.D.which ſhall make the Triangle E.B.D. retai- 
ning the ſuperficiall quantitie of the giuen Triangle A.B.C. and yet thealti= 
tudealtered to the height required. To EORe26., 


| PRxoBLEME XXIX. 
To find two right lines in ſuch proportion at two figures ginen. 


Et the 
Trape- Y | 


Zn, 
A.B.C.D. & 
theParallelo- 
gram F.G.K. 
H. be two h1- 
gures giue. It 
1s required to 
finde 2. right 
lines in ſuch | 
roportion the one to the other, as thoſe two ginen figures are. Bythe26. 
, & © B, reduce the Trepeziam A.B.C.D. into the Triangle A. C.E. and ler 


fall the perpendicular AO. Then increaſe the Baſe of the Parallelogram at 


pleaſure 


lis. 


Pa R T. th 
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pleaſure towards M. and place on that increaſed line K.L. cquall tothe Baſe 
K.H. and draw the line F. L. including the Triangle F. L.H. equall to the 
Parallelogram F.G. K.H. Then by the 27.Þ « o s. reducethe Triangle F. 
L.H. to the Triangle N.M. H. making the Baſe thereof M.H. equill tothe 
Baſe C.E. of the firſt reduced Triangle; and laſtly; let fall the perpendicular 
N.P. Sohaue you the two perpendiculars N.P. and A. O. inſuchpro- 


portion the one to the other, as the Parallelogram to the Trapezinm giuen. 
THE ok. 35,26,28. | 


PRxoBLEME XXX 


To find two right lines in ſuch proportion the one to the other, as two 
Linen Squares. 


JF ErAB.D.C.and EF. —_— 
G. D. be two Squares Ac Cor. 19: 
given. It is required, E EET Euc.12. 2. 


, , 5h | This Prob. is 
to find two right lines in ſuch 


generall for 
proportion the one to the o- B 


all figures re- 


thet,astherwo gine ſquares. | | "a 
the greater ſquare giuen to 0 be thus 
o 
H. making G. H. equall to Secke arhird 
the fide of the lefler ſquare © Io, proportional 
given: Then draw the line TY tothe lides C. 


ns 1A D. and D.G. 
F. H. ſubtending the right angle F.G.H. from which right angle let fall a which hall | 
endicular,.cutting the, line F.H. in.K.. So ſhall H.K. and KF. be two Þ* cb pro- 


WOLFE | ; W+ twat rt10N T0 Ct= 
Ines 1n ſach Proportion, as the two giuen ſquar 65, 45 Was required. T H E= therof them, 
OR. 6,9,T1,55,70- | Fs MY ew being the 0. 


ther extreame, 


. as the ſquares 
' haucthe one 


PROBLEME XX, 1 . tothe other. 


; E HC, I 2:2» 
To draw a touch line to a circle ginen, from a point aſtioned, = 


Tr EcA.bethe cre gi wp  _ 
ven, and'B, the point ET © > "1 00R 


— aſſigned. Itis required 
from the point B. to draw a 
touch line to: the circle A. 
Draw the line A.B. from the 
centre to the point aſhgned, 
anddiuide the fame into two- 
equall-parts itt the point E: 
andatthediſtance E.A.or E. 
DW... Ein ion. 
whiclypoint and the point alhgned B. draw thelineB.D. which (hall be a 
touch liheto the circle A. as-was required, Trr or: 52- 


PrRoB- 
} 
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PxoBLEME XX XII. 


T'0 apply « bne vnto a circle giuen, in ſuch ſort, as thereby to cut 


0 
« ſegment , wherein may be placed ax angle, equall to an = 
ginen, 


 ErA. be a circle gi- 

Cenl.3, 43. | B= . It is required, 

49 to apply thereunto a 
line in ſuch ſort, as tocut 
offa ſegment from the fame 
circle, wherein may be pla- 
ced an angle equall tothe 
angle B. By the Pxos. Þ 
laſt before going, draw the > \/ F | 

touch line C. E. D. andon Too DH — , 

the point E. by the eight | 

P x o s. make the angle F. ; PENIOM 

E. D. equall to the giuen angle B. by drawing the line F.E. So ſhall the ſeg- 

ment F.G.E. containe anangle, drawne from any point in the arch thereof, 

equall to the giuenangle B; as the angle E.G. F. the thing required. T x z- 


OREME 56. 


| Pronins XXXIIL  - 
| To deſcribe, Pþon a line giuen, ſuch 4 ſegment of F1 circle, at ſhall cON- 
+ - faineanangle, equall to an angle ginen, RO Ro Of "TIgge 


B. anditisrequiredlo  0D_—_ + 
| deſcribe thereon ſuch 
a ſegment of a circle,as ſhall 
C 


containe an angle equall to 


Exec3.33 j ' Erthelinegivenbe A. 


the giuen angle F. To the 
endB.of the giuen line A.B. 
draw the line G. B. making } 
by the 8. Þ « o 8, the angle a. a 
A.B.G. equall to the giuen 

angle F. T henon the point G 

B. ere& a perpendicular to "oY TEE 
theline G.B. by drawing the line D.B. and on the end A. of the given line 
maketbe angle E.A.B. equall to theangle D.B. A. anddraw theline A.E. 
which ſhall cut the perpendicular D. B. in C. which ſhall be the centre: 
Therefore on the point C. at the diſtance C.A. or C.B, deſcribethe arch A. 
D.E.B. which with the giuen line ſhall make the ſegmentof a circle,contai- 
ning an angle equall tothe givenangle F. Forif'two lines be drawne from 


any 


Part. The ſecond Booke, 7; 


any one part ofthe circumference to theends ofthe giuen line, they {hal con- 


raine ſuch an angle, as thoſe at the points D. and E. which was required. 
Trmtok. 52. 56. 


PROBLEME X-X314-II. 


A ſegment of a circle being ginen, to find out the centre, and conſequent- 
ly the diameter and the whole circle, 


j Et A. B. C. betheſegment of a circle 


giuen. [t 15 required to find out the cen- 4 xx 
ter thereof. "Take a point at pleaſure " DO WT” 
with moſt conuenienciein the arche A. B. C. ; = a) 
as B. and onthepoint B. at any meete di- NEC 
ſtance deſcribe the arch E.F.alſo one towards = —_— | 
G. and another towards H. then remoue the : j Eu.3.254 
compaſle to A. and with the ſame diſtance \ - _ - 
crofle the next twoarchesin G. and E. and  *... | -7 
with the ſame diſtance on the point C. croſle "NL 


the two nextarches in H. and F. Andlaſtly, 

by thoſe interſe&ions, draw thelines G. P. 

and H. O. interſeQing in D. which ſhall bethe centrerequired; and con- 
ſequently B. M. the Diameter, and A. B.C. M. the whole circle. D & s. 10» 
IIs I . 

| To find out Arithmetically the diameter of the whole circle, (the ſeg- 
ment A. B. C. being given) and conſequently the other parts; worke thus: 
Suppoſe the cordeline A. C. to be 12. and the perpendicular B. 2. 4. Square 
halfethecordeline, which makes 36. which deuided by the perpendicular 
4- quoteth, 9. whereunto adde the-ſame perpendicular, which makes 13. 
the lengrh of the whole diameter, when the relt ofthe parts are eaſily 
knowne. | 

To findetheextention of the arche line A. K. B. C. and to deliuer the 
fameina rightline , worke thus; Deuide the corde A. C. into foure equall 
parts, and place one of thoſe parts on the arche from A.to K. and from K. 
draw alineto the third part inthe corde line, as K.3. which taken double, 
ſhall beequalltothearcheline, A.K, B.C. Trzox. 59. 
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The ſecond Part. 


() F themaking and deſcription of all ſorts of ſuperficial 


figures, with their ſeuerall and particular menfurations, 


——_——— ll. — 


PxoBLEME XX XV, 
To make an equilater triangle, the ſide thereof being giuen. 


9@/28 Et AB. be aright line gi- 

»@2? uen, and it is required to 

2, makean cquilater triangle, 

: 248 whole (ide ſhall be equall 
©TETBe t the ſame line. At the di- 

ſtance A.B. ſetting one foot in A. ftrike 

anarcheline towards D.and at the ſame 

diſtance with one foot in B. crofle the /_ : id. 

fame arche line in D. and from the in- __O 0 —F B 

terſeftion draw thelines D. A. and D. | 

B. which with the given line A. B. ſhall 

make the equilater triangle A.B.D.as was required. D=z s. 21. Pzos. 36. 


PxoBLEME XX XVI. 


To find the perpendicular of an equilater triangle Arithmetically,tbe fide 
| being ginen. 
BythisPcob. FN the former Diagram let the ſide beginen 8. It isrequired to find the. 
I 2 perpendicular. Square the (ide 8, makes 64. then ſquare the halfe baſe, 
Noſceles i "Wp.. 4. makes 16, which dedu& from 64. refts 48. whole ſquare roote wy . 
alſo fourd,the 


Co oz * 48. neere rationall 6..2. is the length oftheperpendicular D C. required. 
beinggiuen, T HE Ok. 6.19. 29. OY 


EuC.1. To 


cular of an 


PROBLEME XXXVII- 


T he perpendicular and ſide of an equilater triangle being ginen, to finds 
the Area or ſuperficiall content, | 


Ntheformer Diagram the perpendicular a. 48, and the fide8. is gi- 
ven, andthe Areais required , Multiplie the whole of eyther by halfe, 


*-theotheras 1. 48. by 4. the productis 15 .768. neererationall, 27.4% 
the ſuperficiall content required. Tuzor. 24. 
Or 


P AiR:T, y 2 


The. ſecond Boo ke. 


Or thas, without the perpendicular, 


Yltiply 4. the halfe of one ofthe ſides ſquarely, it makes 16, and the 
ſame produ@t by the former halfe, makes 64. and that by halfe the Raw. 8. 8, 
perimeter which is 12. the produ& is 768. from wheiice extradt the 
- oh roote, which is neere rationall 27, 45. the ſuperficial content as 
efore. TOP FED Fe 


PxoBLEME XXXVIIL 


To make a right angled triangle, the two containing ſides beins 
giuen, 
T i A, and B. bee two right 
lines giuen, for the containi _— 
given, forthe containing 
ſides of a right angled trian- Þ3 - 
glerequired to beemade: By the 
9.Px 08. of the two giuen ſides 
A.and B. make arightangle; asthe 
angle C. F. E. then draw the ſub- ., 
tending line C. E. So haueyou in- 1s 
cluded the right angled triangle Ci. |- 
F. E. with containing ſides equall. / 
to the giuen lines A. and B. which _ 
was required. Trzox.9. 6. Its 
33» -70» & | 
PkoBLEME XXXIX. 


T be perpendicular and baſe of a right angled triangle giuen to find the 
ſaperficiall content, 


N the former Diagram the perpendicular F. G. 12. and the baſe C. E. 
25.isSgiuen, fk content required. Multiplle the whole ofeyther 
by halfe theother, as 12. by 12. 5. or 25. by. 6. theprodudis x50. the 
ſuperficiall contentrequired. Or multiplie the whole by the whole, the 
Produdis 300. whereoftake halfe being 150. as before, Txzozzuts 


23. 25- 


Or thus, without the perpendicular. 


} Vitiply the containing fides 15. by'ao. the produAt is 300. 
whereof take halfe for your demaund. Or multiply the halfe of 
the one in the whole of the other, the ProduRis 150.45 before. 


T:iizo0REME. 23. 


H » To 


_—. OY ET CEP IE 


—Y 
— 


PaRrT.2 


-PronpnME XL, 


c 


$_ ved to deſajbeantiolceles trign- 
Py” gle. Open the compaſle at pleaſure, * 
wet. Def. nd placing one footein A. withthe other : 
"_ ſtrike an arch towards C: and at the ſame : 
diſtance placing one foote in B. croſle, the : 
farrperarch in QC: and: draw the lines C. A. 
and C, B. which ſhall include the Triangle 
required. Trz 0x. 10. 18.19. 


ty, 25. m yy 
CPL , op 


+.» To make @nfſofertes triangloon aright line giuen, 


PxoBLEME XELI. 


The perpendicular and baſe of an Iſofcetes Triangle;ginen to find the 


area,or ſuperficial content Arithmetically. 


N the former Diagram,let C.E. the perpendicylar1h .336. neere ratia- 
nall x8. 5. bee giuen (or found by __ 36.) and letthe baſe giuen be 
I6. It is required Arithmetically to finde the content. Mult 


plic the 


whole ofeyther by halfe, the other as y$.336. by 8.the produRion is AF . 
21504. neererationall, 146.4}. the ſuperficiall content required. Or multi- 
plie the whole by the whole,as a 3364 by 16, the ProduRt. is 14 86016. 
whereoftake the halfe which is 5. 21504. and neere rationall 146. 3Z. as 


before. TarEAR. 8 19+25- 


Or otherwiſe without the perpendicular, thus. 


i 56. whereoftake halfe which is 28. thentake the di! 


E the ſame former Diagram. Add allthree ſidest 
from that halfe, as 8. 8. and 12, And infold thofe 3. each in other 


ether, whichmakes 
ference af each fide 


makes, 768. which myltiplie by 28. the farmerhalfe,the ProduQis,21504. 
whereoftake the ſquare roote, which is neererationall, 146.27. for the ſu- 
perficiall content as before, which rule is generall for all right lined Trian- 


gles wharſocuer. | 


PROBLEME XLII, 


Fo wake a Frian ole of three Pnequall fedes, the lines being ginenyſe 
a the two ſhorteſ together bee longer then the third line, 


4 | Et A.B.and C. beethreelines given, whereofa Triangle is required 
Io 29s to bee made. Placethe line A. from E. to F. then taking in the com- 

paſſe, the line B. with one footin F., make an arch towardes D. and 

; at 


Pu RT. | The rod = 


77 


at the diftanice of the third 
line, and with one foote in 


E: croflethe archline in D. | ATTIC | — 
from which" interſe&ion to = 5a TOI 
E. and F. draw the lines-D. 6 


E. and D. F. So ſhall you 
include the Triangle D: E. 
F. whoſe ſides areequall to 
the giuen lines. A. B. and _ 
C. as was required. . Taz- 
OR. I5, 


PROBLEME- X LI1IL 
To finde the ty of any Triangle Ariimetea, the fi des be- 


img Linen, 


N the former Diagram letthe ides giuen beE. D.6. D. E. 8. andRE, 
10, Itis requiredto finde the perpendicular.” Square the three ſides ſe- 
uerally, which make 36. 64.and 1co. then er the ſquiargofthe baſe, 
- E 100. tothe ſquare of one of the ſides, as to:36: the >" ofilie 07 

D. whichmakes 136; from whenceſubtrat the {quare ofthe other fide 
D. F.64- " 
producing 3. 4 theleſſer ſegmentofrhe baſe: G. The ſquare of which 
ſegmenr 12 3+. being deduRed from the uareofE. D. 36. firftadded, the 
remainder is 23. =;- ; whoſeradixi IS 4+ F- +helagh ofthe perpendicular D.G. 
required. THeok. _ 


= Vw 3% MN 


Pon BLE —_ XLA. ; ay EE 
T be perpendicular and baſe of any Triangle being Linen, to 4 ny 
area or ſuperficial! content thereof Artimotca... | 


F.16. begiuen, and let it be required to find the Area or ſuperficial con- 
tentofthe Triangle D. E.F. Mutriply the whole of eyther by halfe the 
_ other, asthe whole ders: .4. by the halfe baſe'5. the Produt 
{hall bee 24. the ſuperficiall content required. Or multiplie the whole" by 
the whole, as 4. +. by 10. the Produtt is 48. whereof take halfe, which Is 24 
as before the ſuperficial content. Imztok, 25.'7. 


| N che fame former Diagram letthe perpendicular D. G. 4.4: .& the WA 


Or thus without the perpendicular. 


12. the hbalfe, and then: the difference ofeach Ip + So that balfe, 
-256. 4.and 2. andinfold thoſe differences each: into other , which 


H 3 | bung- 


2. aide ibs halfe 36. which deuideby the baſe x0. Exc.1.47. 


Ddethethreefides rogethet 6. $. and 20; making —— take 


——__——— 


P:aRT(2: 


COT I_— TOR 


he. Surueyor. 
bringeth 48. that multiplied by the former halfe 12. produceth 576. The 

radix whereof is 24. the ſuperficiall contentas before. — | 
| This Propoſition holdeth generall in ull Triangles, andis the fitteſt and moſt mecte 
r equi genera- for the men[ur ation of. ailplots and irregular frenres, whatfoencr, being faſt reda« 
cedinto Triangles, by drawing lines fram angle to angle after the vſuell manner. 


: PxoBLEME X LV, | 
To make a Triangle Vpon a line giuen, like vnto another Triangle 
Linen, | i 4 at ES. 


Er the Triangle A.B C. £ 
” the line E. F..be,gi- 
4 © uen. It1s required bht 8 - 
line E, F. to mgkea Triangle 
Euc.1.37- liks vnto the Triangle ginen. 
Ceul.2,78. Vpon the pointE. by the 8. 
Px o s. deſcribe an Angle e- 
qutzlto:the Angle A.B.C:and 
on the point; Fi deſcribe ano- 
ther Anglecquallto the Angle _ 2 OE 
whereby (hall bee included the Triangle: D. E. F. vpon thelineginen E, EF: 
© Ike ynto the Triangle given A. B. C.thatis with equallangles and lines pro- 
partionall, as was required.. Dz x40. Inton:in49 ff. £5; 


; 
-=—-; Bobs WI VI; 


Tomake a T rian ole equall to another Triangle ginen, Þþon the ſame 
Baſe, hauing an Angle equall to an Angle giuen. 


[ GS : 7m momrnny 
angle- given , -whoſe py. A Tyr 
baſeis B. C.and letthe E HO: 4 Yan 

Fen Anglegiuen be D. Iris re-. 


quired vpon the baſe B.C. 
todeſcribea Triangle equall 
to the Triangle given A. B. - 
C. hauing an Angle equall 
Exc.1.28, tothe giuen Angle D. By 

: To 37+ the point A. by the 3. Pa os. 

draw a parallel line to the 
baſeB.C. as E.A.and onthe + KS 19" mT | 
point C. deſcribe an Angle equall to the Angle D. whereof the baſe to be 
one ofthe containing ſides, and draw theline E.C.rill it interſeR; the paral- 
lellinein E. Andlaftly, from the point E-draw the line E. B. which ſhall in- 
cludethe Triangle E.B.C. equallto thegiuen Triangle A. B. C,vpon the 


ſame 


—_— 


B 


—_— 
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ſame baſe,and hauing the Angle thereof E.C.B. equall tothe giuen Angle D: 
as was required. TneEto Re —_” 


TIS TENG KL. 


| To ans iTHange: : equall to RT Tringle Linen, with a baſe or 
" perpendicular limited, © + 


F Orke this Probleme in all reſpe&s' according to the dodrine EMC.1.37: 
V- canghtin Pros. 27. and 28, Tnzox. 26. 


PROBLEME XLV1IL 


To make an Iſoſceles Triangle pon a line Nuen, whoſe Angles at the 
baſe," ſhall be eyther of them deuble to the third . 


Et A. B. bealineginen, whereupon i itis., 
; required to deſcribe a Triangle, whoſe -. ” 


Angles atthe baſeſhal be EY + Z lp > FS 
double, tothe third Angle. Suppglſe;the z: RY” ' 


uen line A. B. to be the greater ſegmant.9 
line deuided by extreameand meangproporti:. -, 
on,and by the31.P « o . finde ourthewhols. ... 
line,atthe diſtance of which line ſo fonnd,pwith-. 1 -.., /.. 
one footin A.ftrike an archline towatdgG.and LE. 
at the ſame diſtance withone foot in B.arolle ©: © 
that arch line in C. from which interſtion, -:- / 
draw the lines C. A.& C.B. which ſhal include A 
the Triangle required. Tr: ox. 47+ 69. 


PROBLEME XLIX. 


To make « a lai ole equall to a Parallelogram ginen,vpon a | bne limi= 
ted, and with an Angle _ to an n Angle $3 oHien, 


Ex the Pa- 
| —_— : 
giuen bee 
A. B. C.D. the 
line given E.C.& 
let the Angle gi- 
uen be M.Itis re- 
quired vpon the 
line given to WIGS 
makea Triangle 'D 3s _ 
<P vall to the pa- . ; 
rallelogram giue, 


having an Ale equll to the given Angle M: Take the giuen oe E.C. for 
- the 


nam 


' The Surneyor. PaRrT:, 


the baſe, andbythe 16:P xo 8. reaſon thus reciprocally. If halfe the gi- 
ven line E.C. yeeld H. D. the bredth of the parallelogram : what gives A.B. 
the length thereof: The anhvere. ſhall bee F. G. theperpendicular 'of the 
Triangle to be made; at which diſtance by the 2. Þ «'o 8. draw the line K. 
F. parallel to the baſe E. C. and on theendE. by the8.P « © s. deſcribe an. - 
Angle equall to the given Angle M. and draw the line E. F. which ſhall cut 
che parallel line in F. from which point of interſetion draw the line' F. C. 
which ſhall includethe Triangle E. F. C. equall tothe parallel giuen, 
 vponthelineE. C. giuenand hquing the Angle F. E. C. thereof equall tothe 
gluen Angle M. as waSrequired. THe 0&. 42. FI 


 PROBLEME L. 


WITFA PW 5 A. fi = L\ Fe . \ FSR BF 390K 
To make a Squeare'»pon a line ginen for the fide thereof. 


| EtC. D. bealine given, whereon 
itis required to deſcribe 4 Square. 'B OW: 
By the 6. P « o z.ontheendofthe f3: ——_ == 
giuen line C. eretthe perpendicufar-B. +008 1 SG a. 414 
_ C. equallto the ginen line C.D.arwhich, + |: -* 
diſtance, with one foote in B:ftrike af” 4/6 
arch line towards A. then withotiefoote-© | 
' inD. crofſethat archlinein A.An@laf! - - '|'- 
ly, draw thelines A.B. and A-D. which ” © - }*- 
ſhallincludethe { uare A. B. C. Divpoh - © 
theline giuen for X 4 fidethereof C.D.as' x 
was required. Trxzor. 2. ' © 


C. = 8 


| PROBLEME LI. 


The fade of a Square being giuen, tofitde the Area or ſuperficiall con- 
tent Arithmetically, POR On 24 a 


Ag * 


Er A.B. 16. betheſideofa ſquare given,whereofthe ſuperficial con- 
tentis required. Multiplie theline giuen 16. in itſelfe, the produt is 
256. the ſuperficial capacitie of the Square A. B. C. D required. 


Tr E O Re 3 &s 


PxoBLEME LIL 


| To maketwo $ grares which ſhall be equall the one to the other; and al- 
ſo to two vnequall Squares ginen, 
To Ettheright lines A.and B.be the two ſides of two vnequall ſquaresgi- 
_ uen; andlexit be required to make two other ſquares, which ſhall bee 
*—equallynto them, and alſo the one of them equall to the other. T7 
| the 


By. 


et 


P ART. The feeond Book. 0 


thes. Px 03. of the two giuen 

lines A. and B. make a right An- ELIT | 
ole,asthe Angle C. E.D.anddray A —————mt—— , 
the ſubtending line C.D.onwhich B __. pe "WO I 
line deſcribe the ſemicircle C. E. 
F. D. and on the middle oC. D. 
ere& the perpendicular F. G.to 
cutthelymbe in F. From which 
point draw the two lines F. C.and 
F. D. which ſhall be the two ſ1des 
oftwo ſquares, equall tothe two © - 
ginen ſquares, andalſo the one of ce 
themequallto the other; as was required. Taro. s. 23, 55. 


PROBLEME EE, 


To deſcribe asS quare in ſuch ſort as it ſhall paſte by any three points 


| Lun, | 


Et A. B. and C. be three points Y 
gluen, by iwhich itis required to 2 &: © 
makea ſquare to paſſe. Firſt, by 
the two neereſt points,as B,and C.draw 
alineatlengthastheline B. G. then by 
the third point A. by the 3. Pn 03.draw 
theline DE. allel to the lineB. G. 
andonthe point B.raiſe the perpendicu- 
 larB.D.tocuttheline D. E.in D. them ÞB <C FC 
atthe diſtance D B. marke the points E. 

and F, betweene which draw theline E. 

F. which ſhall include the ſquare D. E. F.B. paſſing by the three giuen 
points, as was required. Pz 03, 3.6. 


Dead 4088. 


T'o make a long Square or right angled Parallelogram, the length 
_ and bredth being ginen, 


required to make a right Angled parallelogram, whoſe length 


Er A. and B. betworight linesginen for thelength aud bredth,it is 
'—ſhallbe A. and bredth B. Bytheg.P « © s, ofthetwogiuen line 


g A. 
aid 


: 82. - PaRrT2. 
BS makea right Angle,as the 
 * Angle C.F.E. and atthediftance , _. ___ ce wal: 
 oftheline A. with one foot in C.--- Bt, £ 
makean archlinetowards D. and TO OT AR; 


at the diſtance of the line B. with 
one foot in E. crofle, the former. S 

arch line inD. from which inter= |, ** + 200 
ſeRion draw the lines D.E.and D. $4128. Ft 
C. which ſhall include the right 0 OO ICIIE OLDER 
angled parallelogram C. D. E. F. now 
having the length ang bredth e- 

quallto the giuen lines; as was re- 

quired, Tx R ORe 55s 


PrROBLEME LY, 
The length and breadth of a right angled Parallelogram or long 


Square being ginen, to finde the Area or ſaperficiall content there- 
f Arithmetically, . urn ots 

N the former Diagram let the length giuen be A. 20. and the bredth B; 

-10, Multiplie 20. by 10. the Produ& will bee 200.for the Area or ſuperſi- 


ciall capacitie ofthe Parallelogram, C. D. E. F. whichis the thingrequi- 
red. Tuzox, 38. OT" 


PxoBLEME LVI, 


 T'o make a Parallelogram, whoſe length is limited, equall to a Tri- 


Enc.1.23. 
6. 12, 

G. IG, 
Cenl.q, 32, 


angle oiuen, with two 
Linen, 


F- ye Tri- 
angie gluc 
be F. 5 = * 
let the length li- 
mited be D. C.& 
letthe Angle gi- 
uen be M. Iris 
required vppon 
the giuen line to 
make a Paralle- 
logram equall to 
the Triangle gi- 


uen, hauing two oppoſite Angles each equal! to the Angle given; By the 
IG. Px 0. reaſonthus reciprocally; If the giuen line D. C. yeeld the per- 
pendicular ofthe Triangle F. G. what giues halfethe baſe E. C. the anſwere 
{ball be H. D, the bredth ofthe Parallelogram tobe made;at which diſtance 


draw 


oppoſite Angles each equall to an Angle 


Pa R T,2. T he ſecond Booke. A _ 


dra w the line A. B, Parallel tothegiuen line D. C. then on the point C. by 
the 8. Px o s.deſcribean Angleas the AngleB. C. D. equall tothegiuen 
Angle M. and draw thelineB. C. which thail cut the Parallellline A.B. in 
B. from whence marke out the line A. B. equall to the giuen line D. C.and 
laſtly draw theline A. D. which ſhall include the Parallelogram, A. B. C.D. 
equall to the Triangle given vpon theline D. C. giuen, and having two op- 
polite Angles, {namely, A. and C. each equall tothe Anglegiuen M.as 
was required. TyrorEmE 42. 


PrxoBLEME LYTIL. 
T's make a Rhombus, the ſide being ginen. 


Et the line giuen be A. B. 
4 wheron it is required to de- 


— ſcribe a Rhombus. Ar the | EE.” * 


diſtance A. B. with one foote in 
B. deſcribe the arch line D. C. & 
atthe ſame diſtance ſetting one 
foot in A. Croſle, the Arch line 
in D. on which point placing the 
compaſlſe at the former diſtance 
croſlethearchlinein C. And laft- 
ly, draw the lines D A. D C. and = FA | 

C B, which ſhall include the | | 
Rhombus, A. B. C. D. on the giuen line A. B. as was required. D z- 


FINITIOM 26. | 


PRxoOBLEME LVIIL 


T he fide of a Rhombus being giuen to finde out the Area or ſuperficial 
_ content thereof Arithmetically. I, g 


| the former Diagram, letthe ſide A B. or D C. 16. be oiuen, and let 


it be required to find the Area or ſuperficiall content thereof. By the 36. 

Px 08. findeout the perpendicular D. E. 44. 192. and neere rationall, 
13-22. and multiply the ſame by the giuen ſide, 16. the Produd ſhall be4% 
49152. and neere rationall, 221. 2:5. for the ſuperficial content required. 
THEOR. 34. 


PRoBLEME LIX, 


To make a Rhomboydes the length and bredth being giuen in two right 
les, : 
] Et the length ginen bee theline D.C. and the bredth, theline G. of 


whichlengthand bredrth ir is required to deſcribe a Rhomboydes. At 


the diſtance ofthe giuen breadth G. and from oneof the ends of the 
| given 


$4. 


— 


Enc.l.31. 


Euc.1.23. 


ther end of the 


L 


The Surueyor. 


giuen length, as 

from C. choole 98 
a pointas B.and @ A 
at the ſame di- 
ſtance with one 
foot on the 0- 


0 


giuen length, as LO 
on D. ftrike an D E C 

arch towardes 

A. then at the 

diſtance of the given length with one foot in the point B. croflethe former 
archin A. ' And laſtly, draw the lines A. D. A.B. andB. C. which ſhall in- 


clude a Rhomboydes ofthe length and bredth giuen. P& o s. 3. 


PrxoOBLEME LX, 


To make a Rhomboydes with lines limited, hauing two oppoſate Angles, 
equall toan Angle ginen. 


Et the limited lines for the length & bredth be D.C.& G. asin the for- 

” Diagram,and ktthe Angle giuen beF.C. B.and let it be required 

to make a Rhomboydes of Reheogth and bredth,and with two op- 

ſite Angles equall to that given. On.theend C. ofthe giuen length D.C. 

bh the 8. Px o 3. protratan Angleequall to the given Angle, as D. C. B. 

making the line B: C.<quallto rhe ginen-bredth G. And fo worke forward 
inall reſpe&s as in the former Probleme. Px 08. 3.8. __ 


PROBLEME LXL 


A Rhomboydes giuen to finde the ſuperficial content Arithme- 
tically, 


Et the Rhomboydes giuen bee that in the former Diagram, Ir isre- 
uired to fing the ſuperficiall content thereof. Take the giuen length 

— D.C. or A. B, 20. and ſeeke out ( ashath beene formerly taught) 
the parallel diſtance or perpendicular B. E. 12. which multiply the one by 


theother, the ProduQt is 140. the Area of the giuen Rhomboydes required. 
THrEok. 34. 


 PkoBLEME LXII. | 
To deſcribe a Pentagon, haning ſides and Angles equall. 


Etany obſcureline bedrawneasthe right line A. B. and atany con- 
uenient diſtance place thereon foure equall parts or diuiſions, as from 
C, to 44nd at the diſtance of two of them,onthe ſecond part, as a cen- 

rre 


% 
-- 


T be ſend d Booke. : 


PaRrT;2. 


tre re deſcribe an obſcure cir- 
cle, on which centre rayſe 
the dicular D. 2. to 
cut the limbein D. then at 
the diſtance D. 1. with one 
foot in 1. croſle the line in 
K. and with the diſtance D. 
K.-marke the limbe. of the 
Circlein the points D. E.F. 
G. and H. Andlaftly, draw 
lines from point topoint , 
which hall includethe Pen- 
tagon required. . Dz x. 29. THzos. gp. pBin0 B. 20. 21.25. 


PxoBLEME LXIII. 
To deſcribe a Pentagon pon a line ginen, 


Et A.B.be 
| aright line 
giue,wher- 
on itis required 
to deſcribe a 
Pentagon. Sup- | 
polc the line gi- 
uen, to bee the 
greater ſegment 
ofa rightline di- 
uided by ex- 
treameand mean 
prappecos. . And by the 21. and 22. Px 03. findethe duals line; which ler 
e A. C. andat the diſtance of A. C. with one footinB. ſtrike an arch ro- 
wards H. and another towards K. and with the foote in A. ſtrike one to- 
wards L.: then takethe diſtance of thegiuen line, and on A. and B. crofle 


the ArchesatH. and L. andon H. or L. crofle the Archin K. And laſtly, 
draw lines from cach interſe&ion to other, which ſhall incloſe the Pentagon, | 


as Was required, Trztor.47. Dx 08.20.21, 22,25. 


PROBLEME LXI1I11, 


Arithmetically; 


Area ofthat Pentagon: By the 36.P « o ». (ſuppoling an Ioſceles de- 
{cribed on any ſ1deotthe Pentagon, whoſe top is the ceatre, as A. B.) 
ſeeke 


[> the former Diagram, let hy given (ide be 10.Itis gre to fince the 


The fide of a Pentagon being ginen, to finde the Aapſties- content 


Ext, I'3s 3 


a Sy 


The Surueyor. 


' Agenerall 
Rule. 


Exe.6. 4; 
6.8, b 


ſeeke the perpendicular D. G. 6.33. which je in halfethe perimetrie 
25. produceth 172. the Area required. This rule is generall in all kind of 
regular polligons, of how many ſides ſo cuer; aſwell for their ſuperficial 
content, as finding their perpendicular. I x = 0. 19. 39. Pros, 36. 


PrxoBLEME LXV. 


To make two like Figures,bearing the one tothe other, any proportion 
aſSigned m two right lines, 
| = let it be required to make two A __ 
like Triangles, Squares, Circles or 
other like figures, hauing ſuch proportion 
the one to the other, .as A. to B. make of 
the two giuen lines one right line, as D. E. 
and deſcribe thereonthe Semicircle C.D.E. 
and on the point F. where the 2. giuen lines 
meete, ered the perpendicular C. F. to cut [_ 
thelimbe in C.from whence draw the lines > 7 _ © 57 = 
C.D-. and C. E. which two lines ſhall bee Q 
the ſides of two equilater Triangles,or of two Squares,or ether like _— 
or the diameters oftwo circles, bearing ſuch proportion the one to the 0- 
ther, as the two giuen lines; which was required. T Hr = © =. 6s 11, 55» 
66, 70, 65. ED 


Et A.andB. betwo right lines given, 


25 
* FR wt 


| PxoBLEME LXVI. 
Two Circles being giuen,to make one Circle equall to them both, 
oftwo Circles giuen. Itisrequi= + - _ 


L redto make one Circle equallto B— 
them both. With the lines A. and B. 
bythe 9. Px 03. makea right Angle, 
as D.C. E. then draw the ſubtending | 
lineD. E. Andlaſtly, on the line D. 
E. deſcribe the Circle D. C. E. which 
ſhall beeequall to the two giuen cir- 
cles as was required, Tauzoxz. 
7 'L 70g GGo | 


Et A.and B. be the Diameters 


—_—_—._. 


Parr. T he ſecond Booke. : 


— 
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PrROBLEME LXVII, 


T be Diameter of a Circle being giuen, to find the circumference there- 
of Arithmetically. 


N the former Diagram, let the Diameter giuenbe 14. Itis requiredto 
 lindethe circumferencethereof. Multiply the Diameter giuen 14. by 


22. the ProduQis 3c8. which diuided by 7. bringeth 44. tbe circumte- 


rence ___ Or multiply 14. the Diameter by 3. 5. the Produdtis 44 as 
before. I yt OR EME. 59. 


If the circumference bee ginen, and the Diameter required, It appeareth by this 


rule, that the circumference 44.bcing multipliedby 7.and the produtt dinided by 2:2. 
bringeth 14. the Diameter, Or 


PrRoBLEME LYXVIIIT. 


T he Diameter and Circumference of a Circle being ginen, to find the A- 
rea, or ſuperficial content thereof Arithmetically , diners wayes, 


N the fortner Diagram let the Diameter of the Circle D. C. E. be 14. 
| and the Circumference thereof44. Itis required to find the ſuperficiall 
=* cotitent. Multiply the Semicircumference 22. by the Semidiameter 7. 
the Produ&will be 154. the ſuperficiall content required. Tu t o s. 62. 
+ Ormultiplic the whole Circumference 44. by the Semidiameter 7. the 
Produt will be 308. whereof take halfe, which is t54. as before. T n:- 
OREME, GO: 

Or multiply theſquare ofthe Diameter 196.by 11. the Produ& will be 
2156, which dinided by 14. bringeth 154+as before. Trxz ox. 61. 


PrRxoBLEME LXITX, 


T be Diaineter and Arch-lme o f a Semicircle giuen, tofind the A- 
rea thereof, 


S EtA.B.C. bea | 
| fend: p1- AB. 1 . 98. 
uen, whoſe Dia- WT | 
meteris A. C. andthe 
Arch line A.B.C.Itis 
required to findethe 
Area of the Semicir- 
cle. Multiplie halfe 
thearch line 11.by the | 
Semidiameter7. TheProduR& will be 57. for the Arearequired, Trz> 


QREME, O03, 


A. E.vs (24. *. 


\ E. D. 1X .24- 4. 
- ks 


F.E. 5--< 4% .24.% 


I 3 Pz08s 


—_—-- 
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PxoBLEME LAX, 
T he Semidiameter and Arch line of a Sefior of a Circle  ginen to find the 


Area, 


Semidiameteris D. C. or D. B. and the arch lineB.C. and itis requi- 

red to finde the Area. Multiply the Semidiameter 7. by halfe rhe 
arch line B.C. 5. 5. the Produd is 38. +.for the Area required, Tnz- 
OR. Os 


Is the former Diagram, let B. C. D. be the Seor ofa Circle, whoſe 


PrxoBLEME LXXL 


Any Segment or part of a Circle being ginen, to finde the ſuperficiall 
content thereof, 


content whereof is required. By the34. Þ = o s. finde out the Centre, 

and then draw the lines D. A,and D. B. and caſt vp the whole Figure 
A.F. B.D. as in thelaſtProbleme which will be 38. 5. then findethe ſy- 
perficiall content ofthe Triangle, A.B.D. by the 4:. Ps 03. which is 24.5. 
anddedu@the fame ur ofthe whole content 38.4 reſteth x4. forthe ſaper- 
ficiall content ofthe ginen Segmentas was required. 

By thisrule (obſerued with diſcretion) may all manner of Segments or 
partsofa Circle, whether greater orlefler then a Semicircle, be eaſily mea- 
fured without further inſtruQion. mW 

But here isto bee noted, that the precedent rules concerning the menſuration of 
Circles, and their ſentrall parts, arenot exatily true: for that the proportion be- 
tweene the Diameter and circumference is irrationall, and the ſquaring of 4 Cir- 
cle or the meanes thereof (other then mechanically) not yet diſconeredor found out; 
get of ſach ſufficient preciſeneſſe as no notable or apparant error can be made or found 
in the concluſions thereby wrought. 


|Þ the former Diagram, let A. F. B. E, be the Segment ofa Circle, the 


PrRoBLEME L XXII, 


An irregular plotte or Figure being ginen, to finde the Area or ſu- 
perfil content thereof. 


Et A.B. C.D.E.F.G. H. I. be anirregularplotteor Figure,whoſe 

| {uperficiall capacitie is required. Reduce the fame into as many 
Trapeziasas it will containe, as firſt the Trapezium A.B. C. D. Se- 
condly, A.DE F. Thirdly, A. F.G.T. and there remaineth the Trian- 
gle, I. G.H. In which three Trapezias draw the Diagonals B D, D F.and 


F I. 


ah . 
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F. I. which ſhall ſerve as 
the common baſes to each 
Triangle on eyther {ide,on 
which baſes let fall the per- 
ndiculars from the ſeue- 
rall Angles at A.C.E. and 
G.-then in euery I rapezi- 
um takethe length of the 
baſe by it ſelfe, and the 
length of the two perpen- 
diculars theron falling, ioi- 
ned together in one num- 
ber by it ſelfe, then multi- 
ply the halfe ofthe one in 
the wholeof the other, the Produdt is the Area ofthat Trapezium, which 
reſerueby itſelfe, and working inthelike ſort with the reſt: And laſtly, the 
Triangle I. G. H. colle& all their Produas together, which ſhall ſhew the 
ſuperficiall content required. Paos, 44. Tart ox. 25. 
This Ihold thebeſt manner of Menſuration of plots, aſwell for expediti- 
on, as exatines in auoydingerrours, often hapning by mul;iplicitie of numbers, 
and many multiplications. 


Hus in this ſecond part, hae I taught the Deſcription and 
= Menſuration of all manner right lined ſuperficial Figures,ac- 

cording to the ſtrif# and preciſe rules and precepts of abſo- 
lute Arte: yet ſeeing that diſpatch and expedition in buſineſſe of im- 
port, is much more requiſite then needleſſe niceneſſe ; I would not haue 
my Surueyor ignorant or Vnfurniſhed of ſuch other ready and perfe#t 
belpes (though more mechanike) as may yeelde him eaſe , and ſaue 


much labour m furthering his intents, To which end, for the ſpeedie 


and exaf? menſuration of all ſuperficiall figures, 7 would haue prouided 
a Protraftor in Braſſe , whoſe Scale ſhould containe im length about 
8. or 10, ynchbes'with equall Diuſions on the edre of eyther ſide, of 12 
mn anynchon the one ſide, and 11, on the other, being numbred by 
tennes after the Þſuall manner of thoſe Kind of works (which for mine 


own part is the Scale, I neuer Þſe in all my firſt drawne piots, whether 
the quantitie be ſmall or great, well knowmg the inconuemencie of 


ſmaller Scales) hauing placed thereon a Sextans of a Circle moſt 
excellent for many Vſes , as the ſpeedy laying downe of any Angle re- 
quired, or the ready finding of any Angle ginen, &c- I be order 
and making whereof is well knowne to Maſter Elias Allen, who for 

| #3 my 
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my ſelfe and friends hath made of them, By this Scale with helpe of 
the middle line thereof, Orthigonally drawne to the edge ; you ſhall 
readily rayſe a perpendicular, and as inſtantly receiue the length there- 
of , and moſt ſpeedily obtaine the baſe of any Triangle, or the (ide of 
any Figure ginen by applying the edge of the Scale therenunto: 
which is much more; facile and ſpeedy then the former Pre- 
cepts; and to bee preferred for exatines , ſpeede and 
perfeftion, before the ordinarie courſe with Scale 
and Compaſſe. But doubting to exceede the 
Scale and Compaſſe of my intended 
purpoſe, I will here conclude 
the ſecond part of this 
my ſecond 
Booke. 


The 
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The third Parr, 


O F the Reduction and Tranſlation of all manner of fu- 


perficiall figures, from one forme ynto another, retay- 


ning ſtill their firſt quantitie, 


th —.. 


PrRxoBLEME LXXIIL 


To reduce one triangle into another , on the ſame baſe , but hauing an 
angle equall to an angle giuen, 


4 > 
JS 


Et A.B.C. beatri- 
angle giuen, and let 
the angle giuen be 
E. and the baſe of 
the giuen triangle 
B.C. on which baſe it is requi- 
red toreduce the giuen triangle 
ro another, hauing an angle e- 
quall to the angle E. From the 
point A. bythe 3. Px os. draw 
a parallel line to the baſe B. C. TL 
as the line A. D. then onthe point C. by the 8. P « 0s. makethe angle D. C. 
B.equallto the given angle E. and draw the line D. C. cutting the parallell 
 lineinD.andlaſtly,draw the line D. B. which ſhall include the triangle D. 
B. C. equall tothe given triangle A. B. C. vpon the ſame baſe B. C. and ha- 
uing anangle equall tothe giuen angle E. as was required. Tat os. 26. 


PrRoBLEME LXXIIIL. 


T o reduce one triangle into another, pon a baſe equall to a baſe ginen, 


j Et the triangle giuen be A. 


Zu 


S= 7 'C Þ 


whereon itis required to rc- 
ducethe giventriangle. Take the 
giuen baſe F. and place it from B. 
to E. and from the point E. to the 
top of the giuen triangle A. draw 
the line A.E.then increaſe the {ide 
A. B. of the giuen triangle to- 
wards D.and from the point C.by 
the 3. P« 08, draw a parallel line 
to 


Enc.1.37- 


B. C. and F. the giuen baſe, F- FA ” E8.1.37» 


——_—_ —_ _ 
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'toA.E.asD.C. cutting theincreaſed ſidein D. and laſtly , draw the line D. 
E. which ſhall includethe triangle D. B. E. equall to the giuen triangle A, 
B. C. vponthe baſe B. E. equall tothegiuen baſe, as was required. Into. 
2 Go P ROB, 27» | 

If the giuen baſe be greater then the baſe of the ginen triangle, worke in all re- 
ſpefts, as ts taught in ProB.27. 


P:-woduadC LAX V. 


Toreduce one triangle to another, of any poſSible height required, 

Cenl.3.5. Et the triangle A. B.C:; inthe former Diagram be ginen, and let the 

| | og required be the line G. of which height it is required toreduce 

thegiuen triangle into another of the ſame quantitie. At the diſtance 

of the giuen height G. by the 2. Px 08s, draw theline H. K. parallel tothe 

baſe B. C. then increaſe the fide A. B. till it cutthe parallel line H.K.inD. 

from which point draw the line D. C. then by the point A. draw the line A. 

E. parallel to D. C. cutting the baſe in E. and laſtly, from the point E. draw 

the line E. D. which ſhall include the triangle D. B. E. equall tothe giuen tri- 
angle A. B. C. and of the height G, as was required. Trros. 26. 

Pros. 28. | | 
If the giuen height beleſſe then the height of the ginen triangle , worke in all 
- reſpects, as is taught in Pz 08, 28. 


PROBLEME LXXVI. 


Toredxce a triangle gineninto a ſquare, 


Exc.1.31s Et A.B.D.bea triangle given. 


It is required to reduce the A 
— ſame into a Geometrical 
ſquare. By the 17. P x 08. findeout \ 
a meane proportionall line between 6 El F 


the baſe B. D. and halfe the perpen- 7 
dicular A. C. which ſhall be the line 
E.D.onwhichlineby the 50.P« 03. 
deſcribethe ſquare E.F.G.D. which 


| ſhall be equall ro the giuen triangle. 1 Re 
Tarr ox. 25.27. 8. CD G 


PxoBLEME LXXVIL. 
T o reduce a triangle ginen, into a right angled parallelogram, 


Euc.1.42, Et A. B.C. beatriangle giuen. It is required to reduce the ſame into 
Ceul.2. 28. a rightangled prep ogram. From the angle A. let fall to the baſe B. 
& 2. $0. C. the perpendicular A. F. then take halfe thereof for the breadth, and 

| | — 


ms 


the whole baſe B. C. for the 

length, with which breadthand | 
_— by the 54. Pros, de- 

ſcribe the right angled paralle- 

logram D. E. B. C. which ſhall D 
be equall to the giuen triangle, of 
as was required. THzok, 25. 


B —Þ G 
PxoBLEME LXXVIII. 


To reduce a triangle g1nen, into a parallelogram , hauing an angle equall 
to an angle ginen, 


Et A.B.C.bea tii- EMCI AT 
anglegiuen, andlet | | 


the angle ginen be 
D.Itis required toreduce 
the ſame triangle into a 
parallelogram, hauing an 
angle equall to the angle 
D. By the 3. Px o08.from 
the-point A. draw the line 
 E. A. parallel to the baſe 
B.C. thendinuide the baſe TIONS: oo 
B. C. into two equall parts in the point G. on which point by the 8. Px os, 
deſcribe theangle F. G. B. equall to the given angle D. and draw the line F. 
G. cutting the parallel line in F. from whence draw theline F. E. equall to G. 
B. andlaftly, draw theline E.B. which ſhall includethe parallelogram E. F. 
G.B. _ tothe giuen triangle, hauing an angle F. G. B. equall tothe gi- 
uenangle D, as was required. Inzor.as. 


PxoBteMs LXXIX, 
To reduce a triangle giuen into a Rhombur, 


| Et the triangle given be Fr B. C. bY Enccte37s 
and it is required to reduce the _...- W " Þ Pry 
fame into a Rhombus. By the 3: G ! bf Cor.6.19 


Pxos. draw the line A.H. parallel to 
the baſe B. C. then dinide the baſe B. C. 
into two equall parts in the point E. on 
which pointat the diſtance E.B. or E. C. 
ſtrike 'an arch towards D. and on the FE G 
point C. at the ſame diſtance croſle the 

| formerarchin D. by which interſeQion 


= - — — on . — _ — 
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and the =_ C.draw theline H. C. to cut the parallel line in H. then by 
the 17. P Ros, findouta meane proportionall line betweene C. D. and C. 
H. which is C.K. vpon which line C. K. by the 57. Px 08. deſcribe the 
Rhombus G. K. C. F. which ſhall be equallto the triangle ginen , as was re- 
quired. Taz ox. 26.41. 43- 


PrxoBLEME LXXX, 


To reduce a '- aght ro mto 4 triangle, hauing an angle equall to an 
angle gmen, and that on a line Linen, 


EXC1 37» Et the ſquaregiuen 

be A. B. C.D. the 

angle ginen E. and 

letthe giuen line be F. On 

which lineitis 2; to 

reduce thegiuen ſquarein 

to a triangle, hauing an 

angle equall to the angle 

E. Firſt, continue the {1de 

of the giuen ſquare D. C. 

to G, making G. D. equall 
to D. G. anddray the line 

G. B which ſhall includethe triangle B. G.C. equall to'the ginen ſquare; 

then take the giuenline F. and lay it downe from C. to O. and by the 74. 

Px 03. makethe triangle M. O. C. then by the third P « 03. draw the line 

M. N. parallel tothe baſe G. C. and on the point C. protratan angle equall 

to the giuen angle E.asN. C. O. and draw theline C.N. to cut the parallel 

in N. and laſtly, from the point N. draw the line N. O. which ſhall include 

the triangle N.O. C. equall tothe ginen ſquare, hauinganangleas N.C.O. 


equall tothe giuen angle, and thatontheline O.C. equall to the ginen ling 
F. as waSrequired. Trzox. 26. | 


PrRoBLEME LXXKXI. 


To reduce a ſquare ginen into a triangle, with angles equall, and lines 
proportionall to a triangle giuen. ; 


En6. 1437: Et the gji- 
Cor.6.19, uen ſquare 
beA.B.C. 

D. and let the gi- 

uen triangle be E. 


F. G.and let it be E | 


required to re- | | ol 
Pi the ſame Po % | 
ſquare into a tri- | N 


angle,withangles y— 
equall, and lines f 


P&v- 


—_  - #« 


proportionall tothe oiuen criangle. According to the firſt Part of the laſt | | 
P « 08, make thetriangle B. H. C. equall to the giuen ſquare, then continue || | 
| 


P A R T.3. 


the ſide A.B. of the giuen {quaretowards K. and on the poiat H. protra& l 
theangle M. H. D.equallto theangle F. in the giuen triangle, drawing the [|| 
line M. H.atlength to cutthe continued (ide A.B.in K.thenon the point C. 

protra&tthe angle M. C. H. equallto the angle G. in the given triangle , and 

draw the line C. M. tocut the line M. H. in M. which ſhall include the tri- 

angle M. C. H. with equal! —_ to the ginen triangle, but of greater con- 
tent then the giuen ſquare; wherefore by the 17. P x 08. finde out a meane | 
proportionallline betweene H.K. and H.M. which is H. N. and from the ll 
point N. by the 3. Px 08. draw theline N. O. parallel to M. C. which ſhall | 
includethe triangle N. O. H. equall tothe giuen ſquare, and haning equall li 


angles and lines proportionall to the giuen triangle, as-was required. 
THE ok. 26.43, 


PrxoBLEME LXXXII, 


Toreduce a ſquare into an equilater triangle, 


Etthe ſquaregiuen be A.B.C. =” _ | 
'S D. and it is required to reduce 'K ExcoIo37-. | 

the ſame into an equilater tri- Cor,6.19: 
angle. Double the fide D.C. by in- 
crealingthe ſameto G. and draw the 
line G. B. toinclude the triangle B. 
 G.C.equall to the given ſquare,then - 
at the diſtance of the f1de of the 
{quare, with one footin C. ſtrike an 
arch towards I. and at the ſame di- G ETED C 
ſtance with one foot in D. crofle the 


{amearchin [.and by theinterſetionand the point C. draw the line K. C. 
at lengthto cut A. B. in H. and take C. H. and place the ſame from C. ro E. 
then by the 17. P « 03. findeoutthe meane proportion betweene C. E. and 
C.G. whichis C. F. atwhich diſtance deſcribe the equilater triangle K. F. C. 
which ſhall be equallto thegiuen ſquare, as was required. THz 08. 26.;5.43 0 


LO 
6 —— _— —— —— — 
"” 
”" 


PxoBLEME LXXXIIL 


To reduce 4 ſquare giuen, into a right angled parallelogram or long 
ſquare, the length and bredth bemg limited ma right line : So as the 
fade of the ſquare exceede not halfe the line ginen, 


| 
| Et the ſquare given be A.B. C. D. and tet the right line giuen be F. C. p,c.r.47; 


ltis required to reduce the fame ſquare into a long ſquare, whole 6, 13. 
-— length and bredth together ſhall be <quall to F. C. Vpon the giuen 
line F. C, placethe giuen ſquare, as inthe Diagram, then deſcribe the wo 
circle 


| 
| 
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Exn0.1. 47, 
6,13. 


circle F.E.C. to cut the {ide A. B. of the 


given ſquare in E. from which point let = 
fall the perpendicular E.G.to cutthe gi- A "T9 | 
uen line in'G. So ſhall F. G. be the L | 


length, and G.C. the bredth ofthe lon 
{quare to bemade, of which lengthan 


bredthbythe 54. Px 03. deſcribe the * "_-—5—< 
parallelogram F.G. H. K. which is e- | | 
quall to the giuen ſquare, and of the K mi 


length and bredthrequired. T'x = o n. 
41. PxoB.19. 


PROBLEME LXXXIIIL 


To reduce a ſquare ginen into a long ſquare , whoſe bredth is limited in 
a right line giuen, 


[ Et the ſquare given be A. B. C. 


D. and let F. be the right line = P 
giuen. It is required to reduce a 
_ the ſame ſquare into a long ſquare, 5 
whoſe bredrh ſhall be equall to the W-.- 
given line F. Continuethe lide C. D. ; 770g : | 
of the giuen ſquare towards K. and EA : \ 
placethegiuen line F. from D. to G I Y 


and from the point G. draw the line 
G.A.whichdiuide equally in N.from 
which point draw the perpendicular N, H. to cuttheline of continuancein 
H. on which point at the diſtance H. G. deſcribe the ſemicircle K. A.G. to 
cut the line of continuancein K. ſo ſhall K. D. bethe length ſought for,with 
which length, and the giuen bredrh F. or D.G, by the 54. P « 08. deſcribe 
the parallelogram L. M. D. K. which ſhall be equalltothe given ſquare, as 
was required. Inzor.41. Pros. 19. 


K H D G CC 


| PRoBLeME LXXKXV; 


To reduce a ſquare gineninto a long ſquare , whoſe length is limited in 4 
right line ginen, 


JF N the former Diagram, let that ſquare be the ſquare giuen,and the length 
gluen the rightlineP. Firſt, continue D. C. as before towards K. and 
"make K. D.cquall tothegiuen line P. and draw the line K. A. vponthe 
middle whereof S. raiſe the perpendicular $ H. to cuttheline of continu- 
ance 11 H. on which point deſcribe the ſemicircle, as before, to cur D. C. in 


* G. fo ſhall D. G. be the bredth ſought , of which bredth and the giuen 


length, make the long ſquare, as before. Trz0x.41, Pros. 19. "7 
RK Os 
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PrxoBLEME LXXXVLI 


Toreduce « long ſquare giuen into a geometricall ſquare. 


Er the long ſquare giuen be A. 


] » C. D. and it 1s required to F Euc.2, 14; 
— reduce the ſame into a geome- Ceml.2. 37. 

tricall ſquare. Continue the fide D. A F< | 

C. of the long ſquaregiuen towards = 

H. and let the bredth B, C. of the 

long ſquare be placed onthe line of 

continuationfrom C. to H. thenon 

D. H. deſcribe the ſemicircle D. F. | 

E.H.and increaſethe bredth of the long ſquare C.B.cill it interſe&t thelimbe 

in E. ſo ſhall E. C. (being the meane proportionall berweene D.C.and C.H.) 

be the (ide of the ſquare ſought, wherefore,on the line E.C.by the 50. Pa 08. 


deſcribethe geometricall {quareF, E. C.G. which ſhall be equall tothe long 
ſquare giuen, as was required. Txz ox. 41. Pxos. 19. 


PxoBiexe LXXXVII 


Toreduce one long ſquare giueninto another , whoſe length or bredth is 
limited ma right line gwen, 


| E tr the long |  En61e47s 
{quare gen F 


be A,B.C.D. = OO | 
and let the bredth F BR | 
T 


given be E. and letit. 
| bee required to re- K 

 ducethelongſquare | ” —E 
given, into another Ee 

long ſquare of the G Red T 
giuen breadth E. C | D 
Continue the bredth of the giuen ſquare D. A. towards F. making A. F. e- 
cuon! to the giuen bredrh E. alſo continue the length D.C. of the giuen 
quare towards G. and by the point F. and B. draw out the line F. G. to cur 
the line of continuance laſt drawnein G. ſo ſhall G. C. be the lengrh ſought- 
for, with which length andthe giuen bredth E. by the 54. Þ « o s. makethe 


long ſquare K. H. C. G. which ſhall beequalito the giuen long ſquare, and 
of the limited bredth, as was required. Tux os. 5. 


Or otherwiſe , thus, 


N the former Diagram, let it berequired to reducethe long ſquare there 
giuen, into another long ſquare , whoſe bredth ſhall be the ginenlincE. E#c.6.12% 
By the 16. Px 03, reaſon thus, If E. the giuen bredrh giue A. D. the 

bredth of rhe giuen ſquare, whar giues A. B. thelength thereof, the anſwere 


K ſhall 


nc O@O POO 1 —P—C—_— R-_—— _-- Pw ——_— LS -— _— — — > — 


te 
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Enc.6.12. 
I3. 14s 


Enc,l. 36, 


ſhallbe G. C. or K. H. the length ſought for, with which length and the gi- 
uen bredth, make the long ſquare K. H. C. G. as before. Trnz 08.42. 


PrRoBLEME EXXXVIIL 
Toreduce one long ſquare "pv into another , whoſe length and bredth 
be 


ſhall bane proportion the one to the other, as two ginen lines, 

Er the long ſquare 
| be AS 'ED. Q _ NS 1080. 

and let the propor- M Ny, 4/5 4320. 
tion giuen be ſuch, as that A B 
betweene the two right | 
lines M. and N. Itisre- + | E F | 
quired to reduce the ſame 4 AB. 72. 
long ſquare into another B C. 60. 
long ſquare, whoſe length E F. 90. 
a bredth ſha!l haue pro- G D Cc EG. 48. 


portion the one to the 0- 

ther , as thoſe two giuen lines. By the 17. Þ « 08. ſeeke out the meanepro- 
portion betweene the two giuen lines M. and N. which is Q. ſeeke alſo the 
meane proportion betweene A. D. and A. B. the bredth and length of the 


long ſquaregiuen, which is the right line P. then bras 16.P 0. reaſonthus. 
If Q. giuesP. what gines N.theanſwere ſhall be E.F.tor the length ſought; 


and againe, if Q. gines P. what gives M. the anſwere ſhall be E.G. for the 
bredth ſought; of which length and bredth E.F. and E.G. by the54.P os. 
make the long ſquare E. F. C, G. which ſhall be equall to the long ſquare gi- 
uen, and the bredth to the length , in ſuch proportion as theline M. to the 
line N.as was required. Trzos. 5, 41, 42, 71. 


PROBLEME LXXXIX, 
Toreduce a Rhombus into a geometrical ſquare. 


Et the Rhombusgiuen 
be A. B. C.D.andletit A | B La — 


be required to reduce \ l —_ 
the ſame into a geometricall | 
{quare.Firſt,by the 17.P« 03. 7 | 


finde out ameane proportio- Beg,” \| 
nall line betweene D. C. the | \ | 
ſide of the ginen Rhombus, _— x KH 
and the parallel diſtance, or | 

perpendicular line B. E. which ſhall be theline F. C. vpon which line, by the 
50. P ros, deſcribe the geometricall ſquare F.G. H. C. which ſhall be c- 
quall to the ginen Rhombus A. B. C. D. as wasrequired. Tart 0x. 33, 34- 


P « 0- 


—_—— 
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PxoBLEME XC, 
Toreduce a Rhomboydes ginen,into a Geometricall Square, 


Et the Rhomboydes Enc.1.36s 
given be A. B. C. D. 


» ” » F G 
and it 1s required to re- 
duce the ſame into a Geome- 


A. B 
tricall Square. Let fall the ee 
perpendicular B. E from the 

w_—_—— 


Angle B. to the Baſe D. C. 
betweene which Baſe and 


Perpendicular, by the 17. 


Px 08, finde out a meane proportionall line,which ſhall be F.C.,vpon which 
line by the 50. P« 08. deſcribe the Square F. G. H. C. which ſhall be equall 
tothe giuen Rhomboydesas was required. Dex. 27. Taz 0k. 33:34 


PrRxoBLEME, XCT, 


To reduce a Rhomboydes ginen into a Trian ole, baning an Angle equall 
to an Angle ginen, 7" ATI 


Er the Rhomboy- 

des giuen be A. B. 

C.D. andletthe 
Anglegiuen be E. F. G. 
It is required to reduce 
the ſame Rhomboydes 
into a Triangle, hauing 
an Angle equall to E. F. 
G. Firſt, increaſe the 
line A. B. towards E.and 
alſo the baſe D. C. to- ol " " 
wards F. and make C. F. 


equallto D.C. then on D. protra& the Angle E. D. F. bythe. Px os. 
equalltothegiuen Angle E. F. G. and draw theline D.E. to cuttheincrea- 
ſed linein E. And laſtly , from E. draw thelineE. F. which ſhall includethe 


Trang E. D. F.equall tothe Rhomboydes giuen, and hauing an Angle 
equall to the giuen Angle as was required. 1 Hz ox. 28. 


PROBLEME XCTIL 


To reduce a Trapezium giuenintoa right angled Parallelogram, or into 
aright angled Triangle. 


E#u,1,41+ 


 Erthe Trapezium given be A.B. C.D. whichis to bereduced into 2 
 rightangled Parallelogram,or into a right angled Triangle. Firſt, draw Exc. r. 47. 
*— the DiagonalllineB, D. then by the 2. Pa 08. by the points A.and C. Ceml.2, 29+ 
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Ene.1. 23, 
1. T3. 
I. 37» 


I. 44. 
G, 12s 


draw the lines E. F. and H..G. Pa- 


rallelto B.D. and by the point Band ® A F 
D.draw E. H. and F.G. to cut the 

two laſt lines Orthigonally ; fo ſhal 

you includethe Parallelogram E.F. | | 
G. H. whichis doubleto the Trape- 


zium given, wherefore diuide the 
fame into two equall parts,by draw- 
ingtheline K. L. So haue you the 
right angled parallelogram E. F. L. 
K. or K. L. G. H. equall to the Tra- 
zium giuen. And the Diagonall | 
ine E. G. being drawne, ſhall include the rightangled Triangle, E. H. G.or 
E. F. G. likewiſe equallto the ſame Trapezium as was required. T n x 0+ 


REME 23. 27 


PrRoBLEME XCIII, 


To reduce a T rapezjum giuen into a Triangle, Vpon a line ginen, and 
hazing an Angle equall to an Angle giuen, 


Et the Trapezium gi- | 
uen be A. B. C. D.the **-R---.®. E — 


giuen line E. and let | 


the Anglegiuen beF. Ir is 
required to reduce the ſame 
Trapezium into a Triangle, 
on thegiuen line E.and ha- 
uingan Angle equall tothe 
given Angle F. Firſt, in- 
creale the baſe D. C. at 
"o_ towards H. then drawtheline A. C. and from the point B. by the 
3. Px 03.draw thelineB. H. parallel totheline A. C. to cut the increaſed 
linein H. and thendraw theline A. H. which ſhall include the Triangle 


A. D.H. equalltothe Trapezium giuen, but not having the Angle nor 


Baſe required ; wherefore take the giuen Baſe E. and place it from D. to Q. 
and by the 16. Px 08. reaſon thus; if D. Q, thegiuen Baſe giues D. H.what 
giues A. G. the perpendicular; theanſwere will be the line P. for the per- 
pendicular ofthe Triangle ſought, at which diſtance draw theline M. O.pa- 
rallel to theline D-H. then vpon thepointD. protra&an Angle 'equallto 
the giuen Angle F. as N. D.Q. anddraw theline D.N. to cut the parallel 
lineinN. Andlaſtly, draw theline N. Q. which ſhall includethe Triangle 
N. D.Q. equallto the Trapezium giuen, vponaline given, and hauing an 
Angle equalltoan Angle giuen,as was required. TyzortmE 26, 42.71» 
Px oBLEME 38.16.74. bs ; 
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ProBLEME, X CIIIL 
To reduce a T rapezzum into a Triangle, which ſhall be like Þnto 


another Trian ole ginen- 


err 
? 


Er the Trapezium giuen be A. 

'B B. C. D. and let the Triangle 

| 'givenbe E. F.G. Itis required 

to reduce the ſame Trapezium into a 
Triangle,which {hall belike vnto the - 
given triangle E. F. G. Firlt, by the 
93. Px 08. laſt before going; reduce 
the Trapezium given into the trian- 
gle A. D. H. which is equall thereun- 
to, then by the 8 1. Bx 03. reduce the 


fametriangle A.D. H. into the triangle N.D.K. which ſhall be equall to the 
Trapezium ginen, and likevnto the giuen triangle E.F. G. as wasrequired. 


Tnt ox. 26.43. Px03.38. 16.93: 


ProBLEME XCV., 


Torednce an equiangled Poligon giuengjnto a Geometrical Square, 


Et A.B. C. D. E.be a Pentagonall Po- 
ligongiuen,to bereduced into a Geome- 
rricall ſquare. By the 17. Px 08. find ont 

the meane proportionall line betweene halfe 
the perimerrie. of the ginen Poligon, and the 
perpendicular thereof M. N. being let fail from 
the Centreto the middle of any ſide, which 
meane proportionallis the line G.H. whereon 
by the 50. Px 0n.deſcribe the ſquare F.G.H.K. 
which ſhall be equallto the given Poligon, as 


p 
\ 


» 3G . 
% 
bk A 


Ene, 1437» 
tl, 22s 
Cor.6.19, 
Cenl.3.1. 


Exc.2o14. 


bw 
Ys oth 
Fs 
M / 
FTI 
| 
"A"; VI 


was required. Dexinition. 29. Trtortmt 39.41. 


PrxoBrEME XCYL. 


Toreduce a plotte ginen into a Triangle, with lines drawne from an 


Anole aſſigne 4 


>, 


Et A.B, C.D.E. beaplottegiven, and letthe Angle afligned be A. It 
| is required fromthe Angle A. toreduce the ſame plor into a Trian- 
ple. Firſt, increaſe the {ide C. D.: of the giuenplot, of connenient 


K 3 


length 


Cenl,2.30. 


This rale is 
generallfor 
the reducing 
of allreQan- 


gle poligons. 
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carrorumjo- engrh both wayes towards F. and G. 
hemeram 122* then draw theline A. D.and bythe 3. 
angulorum re ; , 

duftio >de- Px 0B, by thepoint E. draw theline E. 
 eimiz. G- parallel tothelive A. D. ro cutthe 
ma: (emper comtinued linein G. from which point, 
enim bacreduc draw the line G. A. thendraw the line 
one fgiterim a. C. and by the point B.make B.F.pa- 
trabitur. rallel to A. C.to cut theline of continu- 
Exe.1.37- ancein F. from which point, draw the 


Conle3el.2- line F. A. which ſhall includethe Tri- 


angle A. F. G. equall to the giuen plot,with the lines A. F. and A.G.drawn 
from the Angle A. aſſigned as wasrequired, Tnzox. 26. 


PROBLEME XCVII. 


To reduce a Figure ginen, into a Lunula or Figure of a Lunular 


forme. 
| Ert A. BC D. be a no pued, * 
and let it be required to reduce the 
ſame into a Ila. Draw the SO IRR 


Diagonall A. C. and on C. the end ther- { 


G 
of by the 6. Px 03. ere&tthe perpendicu- a — 
lar E. C. -_ to A. C.then continus 4 — -Þ & 


E. 
the ſide A. B.to E. and onthe point B. at 5 
the diftance B. A. or B. E. deſcribe the "= 5 
Semicircle A. F. E. And laftly, on F< xl 
the point C. atthediftance C.A. or C.E. ©» C | 
deſcribethe Archline A.G.E. which ſhal | 


include the Lupula A.F.E.G. equallto the giuen ſquare,as was required. 


Pxo>LzxsE XCVIIL 


To reduce anirregular Figure ginen, into a greater or leſſer forme , ac- 
cording to any giuen proportion. 


_ ErA.B.C.D.E.F. be an irre- - 
gular Figure giuen, and let 
the proportion'giuen beethat 

betweene M. and N. Ir is requi- 


red toreduce the ſame Figure into a 
lefler, to be inſuch proportion to 
thatgiuen as M.toN. Firſt reduce 
the gtuen Figure into Triangles, by 
drawing right lines fromany onean- | 

gle, asfrom F. to all the. oppolite wr __—_—_—— 
Angles, as B.C. and D.thenby the © rt i SW 


22. 


— - — 


Parr, 


| The /eeaud R woke: b: 


* —_ mmm dl... . lilies 
. 


23-Px 03. diuideoneofthe ſides as FF, inpawer, as M. to N. fo thatthe 
power of F. L. may beto the power of F, E. as M. toN. Then by the 
ow L. draw the live L. K. parallel to BE. D. to cut F. D. in K. and-in 
ike ſort proceede withthe reſt,as K. I.I.H. and H.G.drawing them paral- 
lelto their anſwerable ſides; fo ſhall you include the Figure F. G.H. 1.K.L. 
being like voto the Figure giuen, andin 4s pming fOit, 35 the ine M. to 
N. as was required, But ſuppoſe theleſſer plot were giuen, and ir hee 
required toreducethe fa 


meintaa greater, according to the praportion of 


N. to M. then increaſe all thelines from F. towards A.B. C.D. and E. and 


bythe 24. Px03LrE inhargethelinsF. L. inpower as N.to M. which ſer 
from. to E. and by the point E. draw theline E.D. parallel to L.K. to cut 


F. D. in D. andin like fort foes with the reſt, So ſhall you include the 


irregular Figure A.B.C.D.E.F.liketa that giuen, and ofthe proportion, as 
waSrequired. Tyzorzme. 22. 


PROBLEME X C:1'A; 


To reduce anirregular Figure ginenginto a Geometricall Square, 


Wy EtA.B.C.D.E.F.G. beean irregular Figure giuen, to bee reduced 
intoa Geometricall Square. Firſt, draw thelines B. F. and C. E. di- 


- viding the giuen Figure thereby into two Trapezias,and one Trian- 


gle, namely, A.B.F.G. B.F,EC. and C.D.E. then croſle thoſe Trapezi- 
as withthe Diagonall lines B. G. and C. F. andlet fall perpendicularsther- 
onfrom the Angles A. F.E.andB. and likewiſe from D. to the Baſe of the 
Triangle, then by the 17. Pxoz1:me finde out the meane proportio- 
nall, betweene halfe the Diagonall B. G. and the two perpendiculars there- 
on falling, which ſhall betheline P. Alſo the meane proportional betweene 


halfethe Diagonall C. F. and the two perpendiculars thereon falling, which EXC. 2.145 


ſhall be the lineQ. andlikewiſethe meane proportionall berweene halfe 
the Bafe C.E. Rite perpendicular thereon falling from D. which ſhall be 
the lineR. then bytheg.Px o8LEmE deſcribe aright Angleat pleaſure,as 


H:1I.K. andtake thelineP. and place the ſame, from 1.to L. andalſo the 


line 


6. 13. 
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line Q. from1. to M. and draw theline LM. which line lace from'l. to 
O. andalſo the line R. from 1. to N. And laftly, draw theline N.O.which 
(hall bethe ſide ofa Square, equal! to the giuen Figure as was required. 


TrzorREME 6. 25. 41. 30». 


Here might T fitly inſert the Reduffion and manner of tranſlati-- 
on of large and ſpations "9s » from one Scale to another, diners 
wayes, with many other works of this nature, fitte to bee 
known e, which for ſome ſpeciallreaſons, T will referre 
 PÞnto the later end of my next Booke, And in 
the meane ſpace will here conclude the 
third part of this Second 
Booke. 


. 


| "_ The 


PART. 4. | The ſecond Booke, —_ Cw —_ 


__ M | I65 
The fourth Parr. 
1 Ow diuers ſuperficial figures , of ſeueral es. are 
brought mto one figure, and one — T3 w Nb. 
tract one figure from another, and thereby to know 
how much the one exceedeth the other in quantitie; and like 
wiſe, hereby is taught, the inſcription and circumſcription of 
one figure within and without another ; and the diuiſion and 
ſeparation of figures, into any parts required, 


<h—_ 


_— CORY: 
EY _—. 


PxoBLEME C. 


Two Geometricall ſquares being vinen , to adde them together intg 
one ſquare, 


52:28 Et the two giuen ſquares 
2 &Þ be A. B.C: D. and D.E. K 
37 E.G. and let it berequi- 
2 red to adde them toge- _. - 
NGS&SEC ther into one ſquare. Firlt  \— ® 

take a ſide of cither of the given |} H 
ſquares, as A. D. and D.G. and by the | 
9.Pk 08, makethereof the right angle 4 
A.D.G. (astheyarealready placedin © D ” 
this Diagratn) thet draw the diagonal 
line A.G. and on that line by the 50. g— 
Px 03.deſcribethe ſquare A. K. H. G. 
which ſhall be equall to the two ginen ſquares, as was required. Taz 0x.6, 


PrxOB LEME CI 


Two Geometrical ſquares being ginen, to adde them together in ſuch 
ſort as the one ſhall be a Gnomon nts the other, 


Et the two ginen ſquares be 

A.B.C.D.andE.F. G.H.and +» & _ 

let it berequired toadde them _ 47s 
together, in ſuch ſort that the ſquare | "x OE” 
E. F. G. H. ſhall bea Gnomon vnto 
the other. Increaſe the ſide C.D. of Y 1 
the greater ſquare to M. making D. \—— ES 


M. equall to the ſide of the leſſer © EN HE I'M 
es ſquare; 


. 
—_ 


Io6 


—L——_ 
—— Read ho __e___ﬀ__ſGc 
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PaRT.4, 


Enc.1.47- 
G, 3Ts 


Diuers figures 
of what forme 
or kinde ſoc- 
ucr, being by 
the former 
rules reduced 
inco ſquares, 
way hereby 
inſtantly be 
added tope- 
ther into ORE. 


takethe line E. and place it from G. 


ſquare, then draw the ſubtending line A.M. whichtake and lay downe from 
C. to N. and thereon bythe 50. Þ « o s. deſcribe the ſquare O.P. C,N. 
which ſhall performe what was required. Dzx.30. Tmzox. 6. 


PRoBLEME CITI; 
To adde diners ſquares together into one geometrical ſquare? 


Et A. B. C. D. and E. be the 
ſidesof five ſquares giuen, and Þ 

[etit berequired to adde them | —— 
together into onegeometrical ſquare. 7 
Firſt, bythe 9.P « o z. makearight 1 
angle at pleaſure, as F. G, H. then - 
(beginning with the leaſt fides firſt) 


to N. andthe line D. from G. to O. 
and draw the line N,O.whole ſquare 
ſhall be equall to both the ſquares of 
E. and D. then take N, O. and place 
itfrom G-toP. andthe ſide C. from G. to M. and draw the line M.P. which 
line placefrom G,toQ. and the fide B. from G. to L. and draw theline L. 
Q. which line place from G. toR. and theline A. from G. to K. and laftly, 
draw theline K. R. and thereon by the 50. Px 08. deſcribe a ſquare which 


ſhall be equall toall the five ſquares, whoſefides were giuen,as was required. 
Trnzo0x.6.23. 30. ZI. 


PRxOBLEME CTIIL. 


To adde two ginen triangles together into one , which new compoſed tri- 
angle, ſhall haue his perpendicular, equall to that of one of the ginen 


os 


trian oles. 


Er the two given tri- 
angles bee A. B, C. 
—and E. F. G, and let 
it be required to adde thoſe 
2. triangles into one, which 
ſhall have his perpendicu- 
lar equall to that of the tri- 
angle A. B. C. By the 75. 
Px os. reduce the triangle : | 8 _ 
E. F.G.to thetriangle H.F. Þ .- D EF 8 & 
K.of equall height to the 0- 
ther giuen triangle, then increaſe the baſe B. C. of thetriangle A.B. C. from 
C.to D. making C. D. equall to F. K.the baſe of the reduced triangle H. F. 
K. and laſtly, draw theline A. D. which ſhall include the triangle A. B, D. 
equall ro both the given triangles, and hauing the ſame perpendicular A.N. 
asthegiuen triangle A,B, C; as wasrequired, Tar or. 26, Px03.28. 
ke W. 
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 PrxoBLEME CIIII, 
Diners Circles beg giuen, to adde them together into one Circle, 


EtA.B.and C. D.bee 

two Circles giuen, and 

let it berequired to adde 
them both into one Circle, or 
to make one Circle, which 
ſhall beequall to them both. 
Take the Diameter A.B. and 
_ by thes. Pros. rayle itper- 
pendicularly on the end of 
the other Diameter C. D. as 
E. C. then draw the ſubten- | 
ding line E. D. on which line | == 
as a Diameter deſcribe the Circle E. D. which ſhall bee equall to the two 
given Circles as was required. Andin like ſort, by helpe ofthe 102. Þ « o z. 
may beadded as many Circles as ſhall berequired; For Circles are added 
by their Diameters, as Squares by their ſides. Tzorzmz 6. 66s 


Enc.l.47. 
12. 2. 


PxoBLEME CY, 


T wo long Squares being ginen, to adde them together into one loug 
Square, whoſe breadth ſhall be equall to that of one of the long 


\} quares giuen, 


4 


Et the two , Exc. 1, 43s 
oinen long 
Squares be A: | 


A.B.C. D.and E. 


Al | | gy | « 
B. G. H. and let ol. bh bs aj 
it bee required to | .- wb 


adde thoſe two _ M Poa : 
Squares together | | | | 
into I” G7 | | 
whoſe * breadt = — 
ſhall be equall ro ® _ H G 


# 


the giuen long | 
Square A.B.C. D. Firſt, increaſe the (ideG. F. of the greater long Square 


oiventowards K. making F. K. equall tothe breadth of the leſſer given 
Square, and ſo working on by the 87. Px 03. reducethe giuen long ſquare 
E. F. G. H. into the long ſquare M.N. H. L. then on the Line M. L. by the 
54. Ps 08.deſcribethelong ſquare O. M. L.P. equall to the giuen long 


ſquare A.B. C. D. So ſhallthelong Square O. N. H.P. beecquall to the 
| two 


— _ ——_—___OAfw_ 


——— 


—___w—__l 
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' twogiuen long Squares, and the breadth thereof O. P. orN. H. _ to 
the breadth of the leſſer long Square giuen, as was required. 'T n = 0- 
REME, 5. 


PrROBLEME CVI, 


T wo Geometrical Squares being giuen, to ſubtrabF the one out of the 
other, and to produce the remainder in a third Square, 


'ET the two giuen 
EXCIo 47» = be A.B. CE. D. A B 
Ge 3Is and E. F.G. C. andlet I - i K 

it be.required to ſubtra&the F FE 

leſſer out of the greater, and 

to produce the remainder in 

athird ſquare. Continue out "3 

at length the ſide C. G. ofthe HD "= M 

leſſer giuen ſquare towards hs 

M. andat-the diſtance of the fide ofthe greater given Square with one foot 

inthe Angle F. ofthe lefſer ſquare firike an Arch line throughthe line of 

continuance in M. And laſtly, by the 5o. Px 03. on the line G. M. de- 
ſcribethe Square H. K. M. G. which ſhall-be the remainder of the greater 
given Square, the lefler being ſubtracted fromthe ſame, as was required. 

Taz gREME. 6.23.30. 3b. Ws : 

PxoBLEME CVII, 

Two Triangles being ginen to ſubtraf7 the one out of the other, and to 
leaue the remainder ma Triangle of equall height to one of the gi- 
wen Triangles, | 

[ Et thetwo Triangles | 
Enc.1.37: | gee be A. B.D.and A -———= 
Fs 38, E. F.G. Andletit be I eaman © —_, 


required to ſubtra& the 
Triangle E. F. G. out ofthe 
Triangle A. B. D. and to 
leaue the rengigger þ a 
Triangle of equall height to 
the GN B. D. By 4 La 
the75. Pxos. reduce the B 0 3 W- & G 
Triangle E..F. G. to the triangle H.F. K. ofequall heightto the other given 
triangle, then take the Baſe F. K. of the ſame reduced triangle, and place it 
from D. to C. Andlaſtly, draw the line A- C. which' ſhall include and ſub- 
tra the Triangle A, C, D. (equallto theleſfer ginentriangle E. a 
the 


EY 


/ 


giuen beE. C.F. and let it be 
required to ſubtra@ the tri- 
angle fromthe ſquare, and to 
produce the remainder in a 
{quare. Byther7.P« os. find | 
out the meane proportionall, x 
betweene the perpendicular | 
of the giuen triangle E.N.and - Fin OT 
halfethebaſe C. F. which ſhall be the line O.P. which place from C. to H. 
on which point H, atthe diſtance of the ſide of the giuen ſquare, ſtrikean 
archthroughthebaſe C. F. asat M. andlaftly , vpon theline C. M. deſcribe 
by the 50. Pa 08. theſquare G. K. M. C. So haue you ſubtracted the joe 
| — CES triangte 
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the greater giuen triangle AB. D. and leaue the remainder in the triangle m 
A.,B.C; of the ſame height of thegiuen triangle A.B. D. as was required, 
THrtoOR. 26. Ps 08. 28, hs 
Is PxoBLEME CVIII. 
Two circles being giuen, to ſubtraft the one out of the other, and to pro- 
duce the remainder m a third cipcle, "IT 
Er the two circles SA EIInes 
| iuewbe A. B. and D Fae, Togh 
B. C. and let it be | 
required to ſubtract the 
circle B. C. out of the 
circle A. B. and to.pro- 
duce the remainder in a 
third circle. Takethbe dia- 
meter B. C. and by the 
6. Px 08, raiſeitperpet- 
dicularly on the point B. 
- as D: B. then ar the di- 
ſtance of the diameter A. | vv... HP OE IS mg 
B. with one foot in D. ſtrike atiarchthroughthe diameterB. C. in E. then at 
| halfethediftanceof B. E.deſctibethecircle F, G. on the point B. So have 
you ſubtra&ted the circle B, C. gut of thecircle A. B. and produced the re- 
mainderinathird circle F. G, as wasrequired; Tazox. 6, 66 
- ProBinms CIX, 
A geometricall ſquare and a triangle being ginen , to ſubtra& the tri- 
anzle from the ſquare, and to produce the remainder in a ſquare; 
y Ex the' Geomtetricall + ” OR F 
{quategiuen beA.B.C. A be47- 
.D. and let the triangle I 4 


Ge IG 


— = 
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rriangle E.C.F. fromthe given ſquare A.B.C. D. and produced the remain- 
derin the ſquare G. K, M. C. as was required. Trzornme 6,41, 70. 


PROBLEME CX. 


A triangle and a long ſquare being 2inen , to ſabtra# the long ſquare 
from the triangle, and to produce the remainder in a triangle of e- 
quall height, to the triangle omen, TY” 


Exc.1. ;8, Etthegiuen 
I. 4l. | rings bee 
Do 
the long ſquare 
giuen D. E.F.C. 
and letit berequi- 
red to dedudt the 
long ſquare from 
the triangle, and 
to producethe re- 
mainder'in a tri- TY 
angle, of equall _ | | GS 
height to thetrianglegiuen. Firſiacreiſe the ſide F.E. of the long ſquare 
towards K. and placing E. F. from E. to H. draw theline H.C. includingthe 
triangle H: C. F.equall rothelon ſquare giuen; which triangle by the 75. 
Px 03. reduceinto thetriangle K.'G.F. of equalt height to the giuen triangle 
A.B.C. then take the baſe G.F. ofthe laſt founid triangle, and placeitfrom C. 
to M. on the baſe of the giuentriarigle; and laſtly, draw the line A.M. toin- 
clude and ſubtra& the triangle A.M.C. (equal to the giuen long ſquare)from 
the given triangle A.B.C. & producing the remainderin the triangle A. B.M 
of equall height to the triangle giuen,as was required. Iz 08.26,27,28,35» 


Within a circle giuen to inſcribe a triangle ,with angles equall,and lines 
proportionall, to a triangle ginen, 


En. 3. 32. * the circle giuen be pans 
4+ 2+ | A.B.C.andthetrian- cb 
Ceni2.53. gle given D.E. F. and wy 
Tetit be required within the 

gluen circle to inſcribe a tri= B 

angle, with equal angles and 

lines proportionall to the gi- ; 

uen triangle.By the 31. Pro. —— WOE LY CONE 
draw the giuen circle, the & | @C_ HE, -F 
rightline G. H. touchingthe ſame inthe point C.vpon which point vnto the 
line C, H. deſcribe.the angle A. C. H. equalltotheangle D.E. F. and like- 
wile on the ſame point, to the line G, C. deſcribe the angle B. C. G. equallto 

mmm the 


VV 
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the angle E. D.F. and laſtly | draw thelineB. A. which ſhall includetherri- ; 
angle A. B. C. inſcribed within the giuen circle, with equall angles and lines, 
proportionallto the triangle giuen, as was required. 


PRoBLEME CXII, 


HEOR.5G, 13. 


To deſcribe a Circle about a T'rian ole ginen, 


Et the Triangle giuen be A.B. C. about 

| ic it is required to deſcribe a Circle, 
— vypon themiddle point of any two fides 
of the Triangle bythe 5. P « o s. erett per- 


penditulars, which being produced will in- 


cerſetedchorher, as E. D: and F. D. inthe 


poitit D. which point of interſe&ion ſhallbe © ' \ 


the Centre ; whereupon atthe diſtarice from 
: thence to any one of the Angles deſcribethe 
Circle A.B. C, which ſhall 'circumſcribe the 
Triangleas was required. Des. 32. 


BN — 
4 


= 


Or otherwiſe the Centre may bee found as is tanght inthe 34.Ps 03, 


" ProBLEME CXIIL. 


. © Toinſcribe a Circle within a Triangle ginen, 


[ Etthe Trianglegiuenbe A. B.C. . 
within which Triangle it is re- 
quiredto inſcribea Circle. By * ' 

the 10. P « o B. divide any two Angles 
ofthe giuen Triangle into two equall 
parts as A. B.C. and A.C.B. by draw- 
ing thelines B. D. and C. D. interſec- 


tingin D. which point of interſefivn _ Fs 


_—_— 


A 


ſhall be the Centre, whereon at the $— 


neereſt diſtance from thence to any 


fide ofthe Triangle deſcribe the circle D. which ſhall be inſcribed withs 


inthe Triangle ,as was required. Des. 32. Px 08. 10. 


\PrROBLEME CXIIL 


To deſcribe a Triangle about 4 Circle ginen, which ſhall be like vH- 


to a Triangle ginen, 


L a 


FT Etthe'Circle given be H. K. M. and let the Triangle giuenbe E, F. 
| ,G- Itis required todeſcribe a triangle about the giuen Circle, like 
 — vntothe giuen triangle, Firſt, continue the Baſe F. G. of the ginuen 


tri- 


Enc.As$e 


Enc.4.3: 
(#nl.2. 54, 


—__ 
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criangle E.C.F. from thegien ſquare A.B. C. D. and produced the remain- 
derin the ſquare G. K. M. C.as was required. Tryzoanme 6,41 J0. 


PROBLEME CX. 


A triangle and a long ſquare being ginen , to ſabtrad the long ſquare 
from the triangle, and to produce the remainder m a triangle of e- 
quall height, tothe triangle omen. "TE 


Exc.1. :8, Etthegiuen 
I, 4ls | tangle bee 
-- ' SE RAC ad 
the long ſquare 
giuen D. E.F.C. 
and letit berequi= 
red to dedut the 
long ſquare from 
the triangle, and 
to producethe re- 
mainderin a tri- "M 
angle, of equall _ ; ; 
height to thetrianglegiuen. Firſtincreiſe the ſide F.E. of the long tquare 
towards K. and placing E. F. from E. to H. draw theline H.C. including the 
triangle H: C. F.equall tothe long ſquare giuen; whichtriatgle by the 75. 
Px 0. reduceinto the triangle K.'G.F. of equall height to thegiuen erianvhc 
A.B.C. then take the baſe G.F. ofthe laſt found triangle, and placeitfrom C. 
to M.on the baſe of the giuentriarigle; and laſtly, draw the line A.M. toin- 
clude and ſubtra& the triangle A.M.C.(equalto the giuen long ſquare)from 
the given triangle A.B.C. &producing the remainderin the triangle A. B.M 
of equall height to the triangle giuen,as was required. Tz 0x.26,27,28,35. 


 PrROBLEME CXL- q 5 IE 
Within a circle giuen to inſcribe a triangle ,vith angles equall,and lines 
proportionall, to a triangle ginen, 


- | 


| the circle giuen be 
4+ 2. A.B. C.andthetrian- 
CeMil53. gle given D.E. F. and 

letit be required within the 


giuen circleto inſcribe atri= B 


angle, with equalangles and L bo P A | 
lines proportionall to the gi- Ds OR OE 
uen triangle.By the 31.Prxo. —— Bats 


draw the giuen circle, the ©  @C H 'E, #F 
right line G, H. touching the ſame inthe point C.vpon which point vntothe 
line C, H. deſcribe.the angle A. C. H. equalltothe angle DE. F. and like- 
wile on thelame point, to the line G, C. deſcribethe angle B. C. G. equall to 
the 


LE P]'}]©])]YGY]}OTT——CC—— 
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the angle E. D. F. and laſtly draw the line B.A. which ſhall incudethe tri- 
angle A. B. C. inſcribed within the giuen circle, with equall angles and lines, 
proportionallto the triangle giuen, as was required. Ts FOR.56, 13. 


PRoBLEME CXIT, 
To deſcribe a Circle about a Triangle ginen. 
|» the Triangle given be A.B. C. about 


Enec.qe$e 
which it is required to deſcribe a Circle, 


— ypon themiddle point of any two fides 
of the Triangle bythe 5. P « © 8. eret per- 
penditulars, whickt being produced will in- -/- 
terlefteachorher, as 'E. D: and F. D. inthe . | 
poirit D. which point of interſe&ion ſhall be * 
the Centre z whereupon atthe diſtarice from 

: thence toany one of the Angles deſcribethe 
Circle A,B. C. which ſhall 'circumſcribe the 
Triangleas was required. Des. 32. | f 

Or otherwiſe the Centre may bee found as is tanght inthe 34.Ps 08, 


 PxroBLEME CXIIL. 
. * Toinſeribe a Circle within a Triangle ginen, 


 Etthe Trianglegiuen be A. B.C. . 
within which Triangle it is re- A 
quiredto inſcribe a Circle. By * ' F FOR 
the 10. P « o s.diuide any two Angles | | Ao. 
ofthe giuen Triangle into two equall Y 9%. 
parts as A. B.C. and A. C.B. by draw- D 
ing thelines B, D. and C. D. interſec- Ba, 
tingin D. which point of interſe&ivun _ < W.--9 
ſhall be the Centre, whereon at the OM” TE 
neereſt diſtance from thence to any | 
fide of the Triangle deſcribe the circle D. which ſhall be inſcribed withs 
inthe Triangle,as was required. Des. 32. Px 08. 10. 


\PrRoOBLEME CXIIL 


To deſcribe a Triangle about 4 Circle ginen, which ſhall be like Vt 
to a Triangle ginen, 


FT Etthe'Circle giuen be H. K. M. and letthe Triangle ginenbe E, F. TY 
G. Itis required to deſcribe a triangle about the giuen Circle, like 0-4-3 
vntothe giuen triangle. Firſt, continue the Baſe F. G. of the ginen Conl-2e 54. 

_ tric 


—— a 
— Se Ee Fe ee 


Iz T be Sarnuegor, PaRTe4. 
Triangle both 
wayes towardes A. . 
N. and O. ma- 
king the two out- 
ward Angles E. HS of a 
F. N. and E. G. Ty E 
O. then from the Re -.. "3 
centre D. of the D 
giuen circle draw B14 
to wy part of - | | ® 
| a ſemidia- — | O 
Tide as D, Mito W. bi CAT | 
which line vpon the centre D. deſcribe the angle H.D. M. equall to the 
angle E.F.N. andalſo the Angle K.D.M. equall tothe angle E.G. O. theni 
by the points H. K. and M. draw right lines, (making right angles with the 
he meer) which will interſe& each otherin the points A.B.and 
C. including the triangle A. B. C. like vntothegiuen triangle, andcircum- 
ſcribed about the giuen circle, as was required. T'x x © x. 1. 13.52. 

PxoBLEME CXV, 
To deſcribe a Square about a Cirele giuen. 
"VF Ecrthe circle given be A. B.C.D. - 
Pp = letit be required to deſcriben * on 
_ ſquare about the ſame circle. Draw 
. 57o 


the two Diameters A. C. and B. D. cut- 
ting each other at right angles in the cen- 
tre 1. then by the 3. Px 0s. by the points B {£ —— JD 
A.and C. draw parallel lines to the Di- | 
ameter B. D. Andlikewiſe by the points 

B. and D. draw el lines to the Dia- SY 
meter A. C.which ſhall interſe& each o0- -_ < 
ther in-the points E.F.G.H.and include | " 
the ſquareas wasSrequired. Tazox. 32.52. 


3 PxoBLEME CXVI, 
Within a Square ginen toinſcribe a Circle: 


Et the ſquare given be E.F.G.H. in the former Diagram, within which 

It1s required to inſcribeacircle. Draw the Diagonall lines E. G. and 

F. H. inter{eRingeach orherin x. the center, on whichpoint at the di- 
ſtance ofthe ſhorteſtextention to any ſide;deſcribe the circle AB C D. with- 
it the ſquarcas was required. Taz oz. 32.52. 


Px 0B. 


——— — 
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: Px OBLEME C XVII 


About a Square ginen to cireumſcribe a Circle, 


Etthe Square ginen be A.B.C,D. inthe former Diagram,about which 

itis required to circutnſcribe a Circle. Draw the Diago nall lines A.C. 

and B. D.interſeRing each other;at right Angles in the point I.the cen- £%%4-9+ | | 
tre, on which point, at thediſtance fromthenceto any ofthe points A.B.C. 
or D. deſcribe the Circle A.B.C.D. which ſhall circumſcribe the Square as 
was required. Trzozene 1.13.52. 


PROBLEME CXVIIIL 
To mſcnibe a Square within a Circle ginen, 


Etthe Circle given be A. B.C. D. inthe former Diagrarn, and let it 
be required to inſcribe a ſquare within the ſame Circle. Draw the Di- 


ameters A. C.and B. D. crofling each otheratright Anglesin the cen- Exc. 4-6. 
tre |. then betweenethe points A.B.C. and D. draw theright lines A B. B ; 


C. CD.and D A. includingand inſcribing the ſquare A. B. C. D. within 
the giuen Circleas wasrequired. Trzo xt x. 1.13.52. Þ « 05 
BLEME 25, a | Ste 


4 >. 


Paovtexs CX IX, 
Toinſcribe a Pentagon, within a (ircle ginen, | 
" Er AB. C.D.E.beaCirclegiuen, Eh —_— 
_ withinwhich it is required toin- % 4 x :. mm 


. 


'ſcribea Pentagon.By the 25.Ps 0- "IR 

BLEME Fitideout the fift cordeline ofa , I>& V 
Circle, at which diftice paſſing through =» 7 F 
the linibe ofthe citcle note five marks as Pia. 
-atthepoints A. B. C. D. and E. And /\ \. . xv. 
laftly, fro point to point draw fie right x a 
lines, which —_— 37 and inſcribe \ - dy 
the Pentagon A.B.C.D.E. as wasrequi- (CRT D 
red. On. 47.69 F028 _ "— 


PrxoBLEME CXX, 


About a Circle giuen to circumſeribe a Pentagon, 


” ErtheCircle gjvenbe A.B.C.D.ip the former Diagram about which, 
 itisrequired to circumſcribea Pentagon. Let firfta Pentagon be in- 
AL ribed as before, and from the Centre N.draw right lines to euerie 
EIN ; NY OP emE L 3 | Angle 


The Surneyor. 


En44.1 5 $ 
Cenl.2, 63, 


Enc.q.t þ Angle oftheinſcribed hows. os A.B.C. D.& E. on which fiue points, 
t 


draw lines Orthigonally to thoſe lines iſſuing from the centre, which will 
interſe& each otherin the points F. G. H. I. K. and circumſcribe the Penta- 
gonabout the given circleas was required. Tz 0z. 47.69. 


PxoBLEME CXXI, 
To inſcribe a Sexagon within a circle ginen, = 


Er thecircle given be A.B.C.D.E. 

F within which itis required to in- dM 
ſcribea Sexagon. By the 25. Pzos. 

finde outthe ſixt corde ofa Circle, which  / 
isalwayes the ſemidiameter of the, ſame /|* 
circle; wherefore at the diſtance of the ,- /| 
ſemidiameter; Diuide rhe limbe of the 
circle into ſixe equall partes, as in the _ 
points A.B.C.D.E. and F. andthen from & 

intto point, draw right lines, which ſhal | 
includeand inſcribe the Sexagon A.B. C. 
D.E.F. within thegiuen Circle, as was re- 
quired. P o 3. 25. | 


PrRoBLEME CX XII: | 
To circumſcribe a Sexagon about a Circle Linen- 


Etthe Circle given be A.B.C.D.E, F. inthe former Diagram, about 

which it is required to circumſcribe a Sexagon. Firſt, diuidethe limbe 

of the Circle into ſixe parts, as was taught in thelaſt P« 9. in the 
the points A.B. C. D. E.and F. and draw Diameters from cach oppoſite 
point to other, making in all three Diameters, then at eucry end of thoſe 
Diameters draw lines DIY vnto them, which will interſe&each 0- 
therin the points G.H.I. K. L. and M. and includethe Sexagon circumſcri- 
bed about the giuen circleas was required. Paoz. 25 —_ 


PROBLEME, CXXII1 


To divide a right lined Triangle ginen, into any number of equall 
parts required, from. a point linated in any fide of the ſame 
 Traangle, oy 


Et A.B.C. bearightlined Trianglegiuen; letthe limited point be D. 

| ,intheBaſeB. C, and letit be required from the ſame limited point 
D. to diuide the giuen triangle into five equall parts. Firſt, divide the 

Baſe B. C. into fiue equall parts, asinthe points E. F.G. and H. (or into 
as 


Y 
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as many as {hall bee required) 

then from the limited point 
tothe oppolite angle, draw a 
right lineas A. D.vnto which ' 
line, by the points E.F.G.and 

H. draw Parallel lines,as E I. 
F:K.GL. and H M. And 
laſtly fromthe points I. K. L. 

and M. to the limited point _ 
D.draw thelines I D. K D. L 

D. and M D. which ſhall di- 

vide the given triangle into $ hs 
five equallparts from the limited point D. as was required. Tnzoxznec. 
26.35+ BE Ton 


PxoBLEME CXXIIIL. 
Todinide a giuen Trian ole by a line iſſuing from an angle aſoigned, in 


any proportion required, | 


L 


Etthe Trianglegi- POP ts 
uen be A.B.C. the 2  TILSSERn 


— angle afligned A. T = ANY ; Gr. n 
andthe proportion that DD ———— 10.13 


betweene the two right Cenl.3. 8. 


lines F..and G. It is re- 
quired to diuidethe ſame 
triangle into two patts 
by a line iſſuing our of /__: 8 

A. the one part having B E 2 D «<8 C 

proportion tothe other, 

as F. roG. By the 13. | FO 

Px 08. dividethe Baſe B. C. as F. to G. the point of which diviſion will fall 
inD. From which point draw the line D. A. So is the giuen Triangle di- 
uided into two parts,hauing proportion the one to the other,as F.to G.For 
asthe line F.isto theline G. ſo is thetriangle A. C. D.to the Triangle A. 
B.D.as was required. Tnzos. 35. Pos. 13. 


| 20/24 153 6 


PrxoBLEME, CXXV, 


ATriangle being ginen,and the Baſe thereof known, to dixide the ſame 
into two parts by a line froman angle aſſigned, according to any pro- 
portion vinen in two numbers, 


TE. Etthetrianglegiuen be A.B. C.inthe former Diagram, whoſe Baſeis 
B.C. 80.and the angle affigned A. and let it be requiredrto dinide the 

— ſameinto two parts, the one in proportion to the other args £6 

: | tat 


n6 


——_— 
A... A... MD — 


—— 


ME  , 


The Furnzyor. Pas Tele 


that is, as 3.to 2. Firſt, addetogether alwayes the Termin: rations, which 


_. - js3. makes5.then _— the Baſe 80. by 3. the greater terme, the: fat7ns 


Exc.6.1. 
RA1O1I Js 


Ex6.6.1. 
Ra,10, I Jo 


© will be 2 40.which diuide 


by the former 5. quoteth 48. for the greater ſeg- 
ment ofthe Baſe D C. and that deducted from 80. the whole Bale refteth 

2. theleſſer ſegmentB D. from which point D. draw the line D A.which 
ſhall dividethe giuen Triangle into two parts, as 3. to 2-thatis, thegreater 
A CD. ſhall be 4. parts, andthe leſſer A BD. 5. ofthe whole given [T1i- 
angle, as was required. THzor. 35. TE 105 OL 43... 


| PROBLEME CXXVI {- ap Yu 

T'o diuide a Triangle of knowne quantitie giuen jnto any two parts, 
 from-an Angle aſsigned,according to any number of Acres,Roodes 
and Perches requared, 6 


Etthe Triangle be A B C. iathe former Diagram, whoſe quanticie is 

16. Acres; letthe Angleafhgned be A.and letit be required to dipide 
the ſameinto two parts twixt H. and 1.viz.to H. g.Acres. 2.Roodes, 
16-Perches: and to I. 6. Acres, 2. Roodes,. 24. Perches. Firſt, meaſure 
the Baſe B C. 80.Perches; then reduce the whole quantitic of the Triangle 
into Perches, by multiplying 160. (the number f Perches inan Acre) by 
x6, (the numbet of Acres in the Triangle giuen) the Produawill be2 560, 


 Reducealſo one of theparts into Perches, as the greater part 9.' Acres, 2. 
'* Roodes,16. Perches;thereduQtion will be 1536. Perches. And then: bythe 


rule of propertion reaſon thus. If 2560. (the whole quantitie) require 80. 
(the whole Baſe; whatpart ofthe Baſe will x 53 6 Perches (being the part of 
H,)require. Multiply 1536.by 80. and diuide the Produ&by 2560. the que- 
7ws will be 48. the part of the Baſe ſought, which placed from C.toD.and 
B line D A.drawne, will diuide the giuen Triangleinto the parts required. 
THrzor. 35. we 


Or to lay ont one of the parts ginen (whereby the other is knowne ) 
worke thus, MOTT | Cas 


FW Etcitberequired tolay ont the leſſer part, which containeth 1024.per- 
F ,ches, diuidethatnumber 1024. by halfe, the perpendicular AE. 32. 

— the quotws will be 32.forthe part ofthe Bale to be cut off for that part; 
which placed from B.roD.and theline A. D.drawn,performeth the work. 


Or double the quantitie giuen 1024. and diuidethat double by the whole 
Baſe 64. the worke will be the ſame. RT Ts 


PxoBLEME CXXVII, © 


To diuide a Triangle giuen into two parts by a line drawn , from 4 point 
limited in one of the ſides, in any proportion required. 


 EtABC. bethe Triangle giuen, the point limited E. inthe Baſe B C. 
and let the proportion be thatberweene 1. and K. 1tisrequired from 

_.— thepoint E. to draw a line, which ſhall dinidethe ſame Triangle into 
| | rwo 


Part. 


two parts, ha- ; 
ST — Exc.6.1. 
the one to the | BC: 42. Rem. 10.13 
other,as I.toK. K—— 2 ſes Cenl.3,9. 
Firſt, from the BD. 12. 

given pointE.to | 

the oppolite an- DC. 30. 

E.- _ 

ri t Ine, as =: & BO : | E. 

E rheo bythe e- 2 "= fl PERS” 1%. \ - : oo 

I3. Px 0 8;-:di- : " iD G 7 pl FH. 16; 


uidethe Baſe B, _ 5 =P i, 
C. asI. to K. thepoint of which diviſion will fall in D. from whence draw 
the line DF. parallel to A. E. cutting the fide AB.in F. And laftly, from 
thence draw a right lineto the limited point E. as F E. which ſhall diuide 
thegiuen Triangle into two parts, and include and ſeparate the Triangle 
FEB. from the Trapezium A BF. E C. having ſuch proportion one to the 0- 
ther, as the two giuen lines I. and K. as was required. Txzox. 35. 


PrROBLEME CXXVIII. 


To diuide a Triangle giuen into two parts, according td any proper- 
tien giuen in two numbers from a point limitedin any ſide thereof, A- 
 rithmetically. i 


Er the Triangle giuen bee A B C. in the former Diagram. Let che 
 pointlimited be E. in the Baſe B C. and let it be required to ditidethe 
ſame into two parts, in proportion one to the other, dupla ſeſquialters, 
which is, as 5. to 2. Firſt, letthe Baſe B:C. bediuidedaccording tothe pro- 
portiongiuen thus; Addetogetherthe two giuen termes of the proporti- 
on 5. and 2. makes 7. then multiply the Baſe ofthe Triangle B. C, 4s. by 2. 
_ theleſſer terme, the Produttis 84. which diuided by 7. the ſumme of the 
termes quoteth 12. for theleſſer Segment of the Baſe B. D. which dedued 
from 42. the whole Baſe reſteth 3o. thegreaterſegment D. C. then {conſ- 


dering the lefler part is to bee layde towards B.) meaſure the diſtance from Wh6-t+ = 
the ginen point E. to B. which admit 30. and by therule of Proportion reg- 710: 13: 
ſon thus:Ifthe diſtance E. B. 3o. giuesB. D. 12. the leſſer ſegment what 
ines AG. 40. the perpendicular ofthe giuen Triangle, and multiplying 49. 
[- 12. and dividing the Produ&tby zo. theanſwere will be 16. = 
diſtance draw a parallel lineto B E.cutting the {ide A B. in F. from which 
| point draw theline F E. which ſhall diuide the given Triangle in {ach fore 
that the Triangle F BE. ſhall be 3. parts, and the Trapezium AF.E C. $. 
parts thereof, thatis the Trapezium, containingthe Triangle FBE, twice 
and a halfe, according torhe proportion required. Tat ox. 359 


Pkoz. 


—_— _— EY 
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 PRoBLEME CXNXIX; 


To dinide a Triangle of any knowne quantitre ginen, to two parts , 
 fromapoint linuted in any fide thereof, according to any number of 
. - Acres, Roodes and Perches, " 


_ - Etthe Triangleginen be A B C.inthelaſt Diagram, whoſe quantitic 
letbe 5. Acres, 1.Roode,o. Perch. Letthe limited point bee E. in the 
Baſe B C. andletitbe required from the ſame point to diuidethe Tri- 
leintotwo parts betweene M. and N. viz. toM. 3. Acres, 3. Roodes, 

O. etches thereof, and the reſidue to N. 2. Acre, 2, Roods, o, Per Chis Fir {t, 
reducethe quantitie of N. being the leſler,x. Acre, 2. Roods, o.Perch, into 
Perches,which makes 24. Perches, then (conſidering on which ſide of the 
limited pointthis part is to bee layde, as towards B.) meaſure that part of 
the Baſe from E. to B, 30. Perches, wheroftake halfe,which is x5.andther= 
by diuide 240. the part of N. the quotes will be r6.the length ofthe perpen- 
dicular F. H. at which parallel diſtance from the Baſe B C. cut the {ide A B. 
in F. from whence draw the line Þ E. which ſhall include the Triangle, F. 
 B.E.containing 1. Acre, 2. Roods, o. Perch, the part of N, and fo ſhall the 
Trapezium A F EC. containe the reſideue, namely, 3. Acres, 3.Roodes, 


6, Perch, "the part of M.as wasrequited. Taro. g5. 
 ProBLEME CXXX, 
To dinide a ginen triangle by a parallel me, to one of the ſides , aceor- 


Exc.6.7, 
R4.10.13. 


ding to any proportion ginen, 


- 


W EtrtA.B, | | 
C.'be 4 A D. 48. 
f-.- triangle 0 Be EEE | | 
giuen, and the | B C. 54 
FO tins Yi 
ween I.and B E. 24 
K. andletit be _ 
quired to di- Ws "90 
Exc, 6.10, ul Ee the ſame E 
triangle into 2 ll Hs —_ S. 30 
parts, by a line B GDE F C .H G. 32. 


drawne paral- 

lel to the ſide 

A. C. the oneto bein proportionto the other, as the lineT. to the line K. By 

the 13. P « o 8, diuidethelineB. C.inE. as I. to K. then by the 17.P « 03. 

finde the meane 4 betweeneB. E. and B. C, which let be B.F.from 

which point by the 3. P x 03. drawtheline F. H. parallel to the ſide A.C. 

cutting the ſide A.B. in H. which line ſhall divide thetriangle giueninto two 
| parts 


6 


P ART. 4. | The ſecond Booke. 5 19 


parts, the trapezium A. H. F.C. hauing ſuch proportion to the triangle H: 
B. F. as the line I. rothe line K. which was required. Tuzoztme 23; 41: 
PRoBLEME 13, 17. T 


PzxoBLEME CXXXIJ. 


To dinide a ginen triangle by a parallel line, toone of the ſides , accor- 
ding to any proportion ginen im two numbers Arithmetically, 


" _ Er thetrianglegiuen be A.B. C. inthe former Diagram , andletitbe p,. 
| quires to divide the fame ya parallel line, ro one of the (idesinto 5, z;, 
.twoparts;tobe in proportion the oneto the other, Se/qurquarts, that Cor.6;19. 
1s, 455.to 4 Firſt; letthe baſe B C. 5 4. be divided , according to the pro- 
portian given, as s tanght inthe 127. Þ « o 8. ſo ſhall the leſſer ſegment be 
B E. 2 4 andthtegreater ſegment E C. 3o. then finde out a meane propor- 


tionall betweene BE. 24. and the wholebaſe B C. 54. by multiplying 54. 


| by 24. whoſe produR will be 1296. the fqua'e roote whereof 15 36. the 


meane proportiohall ſought; which in the former Diagram is B F. then by 
the rule of proportion; reafonthus: If B F. 36. gives B E. 24. what AD. 
48. the anſwereis H G. 3 2;at which diſtancedraw a parallel line to the bale, 
to cut the (ide A _B. in H. from whence draw the line H F. parallel to A C. 
which ſhall divide the given triangleinto two parts, in ſuch ſort, as the trape- 
zium A. H.F. C. ſhall be$. parts, and thetriangle H.B. F. +. thereof, that is 
the trapezium, contayning thetriangle H. B. F. onceanda quarter,as 5.doth 
4+ which was required. Tye 0x. 43,41. Pros. 13,17. 


_ PrRoBLEME CXXXII. 


To dinide a triangle of any knowne quantitie, ginen into two parts, by a 
parallel lime, to one of the ſides , according to any number of Acres, 
Roodes, and Perches required, 


| Erthetriangle given be A.B C. in thelaſt Diagram . whoſe quantitie Zc.6.10. 
F 8. Acres, 0. Roods, 16. Perches, and letit be required to diuidethe 6. 13. 
ſame (by a parallel line toone of the ſides, as the {ide A. C.) into two C57.6-19- 

vnequall parts,betweene M. and N. viz.) to M. 4. Acres, 2. Roods, 0. Per- 
ches,thereof;and the refidueto N, being 3. Acres, 2.Roods, 16.Perches. Firſt, 
reduce both quantities into perches, which will be 720. and 576. then reduce 
both thoſe numbers by abbreuiarion into their leaſt proportionall termes, 
which 1s 4. and according to that proportion dinidethe baſe B C. 54. of the 
given triangle, asis taught inthetwo laſt Problemes, which will bein E. then 

ceke the meane proportionall betweene B E. and B GC. as is taughtinthe 
laſt Probleme, which is BF. 46. of which 36. take the halfe, ano thereby 
divide 576. the leſſer quantitie of perches, the quotus will be H G. 32. at 
which parallel diſtance from the baſe, cut the line A B. in H. from whence 
draw the line H F. parallel, to the ſide A C. which ihall divide the triangle 
giueninto two parts; the trapezium A. H. F. C. contayning the part of M. 
and thetriangle H. B. F. the part of N. as was required. Into. 41, 43- 
Here 


The Surueyor. PART. 4. 


— 
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4 JW Ere might I now much inlarge and amplifie this latter part , for 
TJ the dimiding of ſuperficial figures of all formes and kinides : 
* But ſeeing that all irre ular þ ures and plots are moſt conue- 
niently to be reduced inte rriehgle, before the contents thereof can be 
had, or any dinifion thereof made ; and generally in matter of Suruey 
(wherennto my purpoſes chiefly tend) all figures are found irregular ; 
1 will content my ſelfe (and intreat my Surueyor tobe likewiſe ſatisfied) 
"vith theſe few former mſtru@ions, which being well dnderſtood , with 
due obſeruation of the precedent rules, will ſerue his turne to whatſoener 
purpoſe can be required. . But who ſo defareth farther ſatisfaion, ard 
more Varietie in this kinde, 7 referre him to M. Tohn Speidels Booke, 
intituled bis Geometricall Extraion, lately by him dinulged ; (where- 
in be bath taken more paynes to excellent purpoſe, then this age,l feare, 
can afford him recompence ) and to bymſelfe ML Henry Brigs, 
M. Thomas Bretnor, M. Io, Iohnfon, and others, 

Tho are bere amongſt Þs Profeſſors , and ex- 

cellent Teachers of theſe Arts, And 

thus, I conclude, this ſecond 
Booke, 


EXACT OPERATION 
OF INSTRVMENTALL 
DIMENSIONS BY DE 
OY VE RS MEANES: 


The third Booke, 


-_ — ——— —_—_—_— 
———_ ”— 
” : PEDRO \—e———— 


— 
—— 


Trzs ArcGvursnr Or Tarts 


 Booxrxe, 


Hes 12 Booke tendeth chiefly to matter of Surney, 
vers wherein ts firſt deſcribed and declared the ſeuerall 
Fnſlrument s, fit for that pur oſe ( with their vſe in pra- 
iſe) as the Theodelite, the Playne table, and Cir- 
_cumferentor, whereunto F haue added an abſolnte In- 
firument, which F call the Peractor, together withthe_ 
making and vſe of the Decimal Chayne, ved only by 
my ſelfe_ ; then t taught the ſe of a neceſſarie Field- 

booke ; the taking, protrafling , and laying downe of an- 

gles diners wayes ; the reducing of cuſtomarie meaſures 
| inlo 


{ 


The Surueyor. 


into Statute meaſure,and the contrarie, ſhewing their aif- 
| ference, the wſe of the table of Synes , and the dinided 
fights on the Circumferentor, withſupply of thoſe defetts 
in the ordinary vſe of the Playne table, by ignorant per- 
ſons ; the meanes to take Altitudes , Longitudes , Lati- 
tudes, and inacceſsible Diſtances, aſwell by ſynicall com- 
pnitation,, as diuers other meanes; the Dimenſion and 
plotting In/irumentally of all manner 4 exgutny figures, 
and irregular plots, by diners and ſundrie wayes, with 
their ſeuerall protrattions accordingly : how with the_- 
Plane table exattly totake a plot of the largeit Forreſt 

on one ſheet of paper, without altering thereof: the means 

| of Survaying and plotting of a Lordſhip or £M annor, 
with the orderly handling of the ſame : the wayes and 
meanes Fnſtrumentally, toreduce Hypothenuſall, to Ho- 
rizontall lines, and the contrarie: with the beft and ex- 
atteſt courſes to be held in the dimenſion, and plotting of 
eMountaynous, and vn-euen grounds : the manner of 
incloſmg, diniding, and laying out of Commons , watts, 
or common Fields, into any parts required : the ordering 
of a plot after the protraftion thereof : the reducing of 
plots from a greater to aleſſer forme, and the contrarie : 
andlaftly, the ſpeedie I—_ gw into Acres,and 
thoſe againe into perches : «oft exattly and artifi- 
cially wrought , by the beſt and moſt immediate meanes 


for thoſe purpoſes. 
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Of the ſenerall Inſtruments in Þſe, meete for Saruaie; which of them 
are moſt fit for vſe, and ſomewhat concerning their abuſe, 


I —I=x,=#71Eforeweenter the fieldes to ſuruaie, I hold 
= SL LAS | it neceſlarie wee prouide vs of fitting farni- 
J D 22 ture for the purpoſe, leſt by our negle&there- 
2.91 in, thoſe by whom wee haue imployment re. 
9 >))| ceyue no leſſelofle and preiudice, then our 
Ns [{elues ſhameandreproch : Wherefore let vs 
SF] firſt conſider what Inſtruments are moſt vſu- 
26) L=D| all, and then of thoſe, what moſt fit for our 
<4®) | preſent purpoſe. Thie Inftruments now moſt 
S—4dJ|[in vic are the Theodelite, Plaine-table and Cir- 
cumferentor, whereunto I will adde one more, 
which I call the Peraor, vid onely by my ſelfe, and certaine friends by my 
direftions; Ofall which I will hereafter make briefe and particular deſcrip- 
tions, alwell concerning their ſeuerall parts and compofition,as of their vie 
in praiſe. Nor will Texcludeor wholly negle& the Femilier Staffe of AM; 
Tohn Blagraue,and the Geodeticallſlaffeand Topographicall glaſſe of M. Arthur 
Heopton (though now together dead) or any other Inftrument which are, 
or hereafter may be by the artor induſtry of any man, artificially inuented 
orcompoled for his owne, orothers vie. For; as Itye not my ſelfe to the 
vieofany one Inſtrument , atallrtimes, nor onall occaſions, bur fora large 
and ſpacious buſinefſe vie the Circumferentor or Peratfor (as for many rea- 
ſons moſt neceſlary and conuenient) and fora leſſer (where many (mail In- 
cloſures and Town-thips are) the Plaine-Table; although eyther of the 0- 
ther will well ſerue for performance ofeyther kind(and therefore if pothbly 
you may, inone and the ſame buſineſle, vie ener one and the fame Inſtru- 
ment, for auoyding many inconueniences:) So will Inot limit my Surney- 
orto the vie ofany one Inſtrument, but referre him toall or any at his plea- 
ſure, well knowing they are al compoſed and framed on one and the 
ſame Theoricall ground : and although in performance and difpatch, one 
may be more ſpeedy thenanother (wherein I finde much difterence,with the 
{ame nnd yet all orany ofthemartificially handled, are to excellent 
vie, aſwell in ſuruey of lands, as the performance of many other excellent 
concluſions Geometricall.. Wherein I cannot by the way but cotidemne 
_ the folly of divers; who (deeming themſelues more wiſe and skilfall, 
then any other ſhall hane iuſt cauſe to conceive ) having ſome ſmall 
ſuperficiall vſe or inſight into ſome one of theſe Inſtruments, are one- 
ly wedded to thar, andignorant of the others vie, wil! condemne them as 
vameetand inſufficient, the defe& conſiſting in their owne vnderſtanding. 
ButI muſt needs acknowledge (which could as calily reforme, I ſhould 
_ deferue well at the hands of many, who pay deerely for it)that by the igno- 
rance of divers, vſing (or abuſing) theſe inftruments,infinitegroffe and pal- 
pable errors and abuſes aredayly ES; to thegreat loſle and _ 
FN 2 | ICE 
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| dice of many; who receine ſecretandinſenſible blowes(found in their eſtates, 


though vnfeltin themſclues) who for my part ſhall paſſe vnpittied (faue on- 
ly for their weakeneſle) the fault being chiefly their owne, when out of a 
penurious ſparing, to yeeld better fatisfaQtion to thoſe which better can; 
they can bewell contented blindly to ſwallow frogges for flyes, and to pay 
trebledamage (nay perhaps ten fold) another way, fo they neyther feele 
tor finditin their open view. And thus much concerning the ſeucrall In- 
frumentsin generall. Nextoftheir Definitions, Parts, and Compolitions 
particularly. 


th. a —_— FY A. _ FR 


CHA | — L 
Of the Theodehte and bis ſeuerall parts, with the Deſcription and 
k Compoſition thereof. 


tw. 


amd His Inſtrument conſiſteth of foure ſeverall parts; As firſt, the 
6) BY P/ani/phere or Circle, whoſe limbeis divided into 360. <quall 
dey! IR, parts or diviſions, called degrees, without which ir is fitting 
ae cquidiſtantly to draw and deſcribe {xe concentrickelines or 
| circles with crofſe Diagonals, by whoſe interſe&tionsare had 
the.parts ofa degree: vpon which Planiſphere,and within the diviſions before 
ſpecified, there is deſcribed the Geometrical ſquare, being the ſecond parr 
f both which together, or eyther ofrhem ſeuerally ſerueto excen 
purpoſe, forthe dimenſion of lengthes, bredrhesand diltances. The third 
partis a Semicircle or Quadrant perpendicularly rayſed, and artificially pla- 
ced on the former Plamiſphere (or more properly on the Index thereot)to be 
moued about circularly at pleaſure on all occaſions; which ſemicircle or 
quadrant bath the limbe thereof equally diuidedinto parts ordegrees,with 
like concentricke Circles and Diagonalsto thoſe of the Planiſphere: And 
the fourth and laſt rt is a Scale, deſcribed within the ſame Semicircle or 
Quadrant, whoſe {idcs are divided into divers equall parts, the more the 
better, and to beſt purpoſe; which two later parts ſerve chiefly for the men- 
ſuration ofalcitudes and profundities; All which ogenher compoled,make 
anexcellent Inſtrument meete for many purpoſes,eſpecially for the deſcrip- 
tion of Regions and Countries,or other ſpacious workes. This Inſtrument 
would aske a farre more exa&and particular deſcription, which for three 
principallreaſons Iwill here omit; Firſt, for that | hold it (although a ge- 
neralland fit [nftrument forall menſurations, yet in particular) for this our 
bufineſle of Suruey, not altogether (> fitting and commodious as thereft 
beforenamed, by reaſon ofthe multiplicity of Diuiſions therein contained, 
which will bee ſo much the more troubleſome in vie and protraRion : Se- 
condly, for that M. Thomas Diggesin his Pantometris,hath madea large and 
particular deſcription thereof: And thirdly and laſtly, for that M.._Aler, 
who makes of theſe and all other Geometricall Inftruments in metcall, is fo 
well acquainted with the parts and compoſitionthereof, that whoſocuer 
purpoſeth to vie the ſame,needeth only to beſpeake it of him, without fur- 
ther inftruſtion or diretion to him. The vie and imployment whercol 
tha 
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ſhall be hereafter touched. And thus much for this Inſtrument and the ""Y ; 


ſcription thereof. 


| CH aA y, II I. | | 
The Playne table and his ſenerall parts , with the deſcription aiid com: 
| poſition thereof. _ _ pas 


— 


a<RE>»2 His Inſtrument for the playneneſle and perſpicuitie thereof;and 
2% 18} of his caltevſein praftiſe, receiueth aptly the name, and ap- 

N ISE% pellation of the Playwe Table. A moſt excellent and abſolute 
= Inſtrument, forthis our papoe in Suruey. but with all; by 
SDK reaſon of this his playneneſle ( offering it (elfe at firſt view, in 
ſome meaſure, to thie weake vnderſtanding of meaneſt capacities;, inciting 
themthereby ro the prattiſethereof) is more ſubie&to abuſe, then all, or a- 
ny of thereſt : Fornotwithſtanding that theſe, by the commonandordinary 
. vieand praQticeof this Inftrument, may eaſily attayne to a reaſonable truth 
in Dimenſionandplotting of tegular and cuen Playnes; yet, ifthey come 
to irregular and vn-enen fortmes, as Hills and Dales, they are fo farre vnfit- 
ting for the true __ thereof, that many vſing this Inſtrument, neg- 
le& the meanes, and th ſe proper parts of the ſame Inſtrument ( being the 
ſights hereafter ſpecified, whereof they know no vie) which is their onely 
helpe and aide in this kinde,. But, leftthis relation ſhould be held digreſſion, 
lets returne to the purpoſe. This Table it;ſelfeis divided into fineparts; or 
ſmall bords, whereof three are in the bredth,, and the other twoimployed 
as ledpes in the.length, to keepe the reſt together, whereunto a ioynted 
frameis artificiallyapplyed, for the gt keeping playne thereon, an 
ordinarie ſheet of paperforvſe in the fields; of which length and bredrh, 


> a; 


or rather leſſe, as 14:. inchesinlength, and 11. in bredth, the whole Table 


together ſhould conſiſt. But for my purpoſe, I would have made of theſe 
three boords in bredth, with helpe of ledges, to bethereon glued, tothe 
 back-(ide thereof, and ſtrong ioynts or gemmowes, faſtning them together, 
anartificiall boxe'; which at any inſtanr being opened, and the ledges faſtned 
on, is fitforvſein the Fields , and afterwards thoſe ledges taken away, may 
beasinſtantly turned backwards, and incloſed as before, fit for the keeping 


of looſe papers and ſmall tooles, till further occaſion. Which if any deſire 


to vie, It, lohn Themſen,in Hoſrer-Lane, will artificially firhim. To this In- 
ſtrument doth alſo belong a Ruler withtwo fights rhereon, which by divers 
menare vſed of diuers kindes, but by the beſt Playne Table men (as occaſi- 
on ſerues) thoſe of M. [oun Goopwr ns inuention, that excellent and boweſ 
Artiſt, whoſe lining Name (though himſelfe be dead) 1 cannot remember without 
good reſpeF. This Ruler is to contayneinlength about 16.inches, oras long 
or longer then the table, for drawing parallel lines on the paper faſtned rthere- 
on, by the equall and oppoſite diuiſions on the frame it is likewiſe to con- 
| taynein bredthabouttwo inches or vpwards, and in thicknes halfe an inch ; 
the ſightsthereof are double in length the oneto the other, the longer con- 
tayning abour x2. inches, andthe ſhorter _ as much; onthe heador oy 
| 3 o 
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 fame,there is drawnea line called the line of leuell, c 


of which ſhorter ſight, muſtbe placed a wyer or braſle pin; and to this fighr 
there muſt be faſtnedathred jt plummet,to place the Inſtrument H orizon- 
tally ; through the longer ſight muſt be made a ſlit, extending alrnoſt the 
wholelength of the ſight. Theſe two ſights thus prepared, are to be placed 
perpendicularly on the Ruler, by ſquare mortefſes, made to that purpoſe 
through the ſame, in ſuch fort as the braſle pin on the ſhorter ſight, and the 
flitthroughthelonger ſight, be preciſely ouer the fiduciall edge of the Ru- 
ler; either ſight being equi-diſtantly placed from each end of the Ruler, and 
the ſpace betweene the ſights to be exaQtly the iult length of the longer ſighr, 
or to ſpeake more p! perly of the diuided part of the fame ſight ; (which i 
alwayes Awad when 1 ſpeeke of the length thereof.) Vponthis longer 
fightthereisto beplaced a vane of braſle, to be remoned vp or downe at 
pleaſure; through which a ſmall fighthole isto be made, anſwerable to the . 
ſlit ih the ſame light, and the edge of the vane. Te 

.  Bythelſe ſights thus placed on the Ruler, there is proieted a Geometrical 
ſquare, whoſe {ide is the divided part of the long ſight , or the diſtance be- 
tweenethe two ſights. In themiddle of which long ſight, ouerthwarrt the 
iuiding the fide of the 
proieQted ſquare into two equall parts, alſo the fame {ide is onthis ſight di- 
nided into 100. equall parts, which are numbred vpwards and downewards, 
from theline of leuell, by fiues and tens to 50. oneither ſide,which diuiſions 
are called the Scale. 4 
 Thereisalſoonthe ſame ſight expreſſed another fort of diviſion, repre- 
ſnting the Hypothenuſall lines of the ſame ſquare, as they increaſe by vnits, 
atidare likewiſe numbred vpwards'ahd downewards from the line of leuel, 
from one to 12. as 1,2, \ ſigni IOI, 102, 103, &c. which declare 
how muchan Hypothenaſall or {lope line, drawne ouer the ſame ſquare(that 
is, from the pinnes head to any ſuch diuiſion) exceedeth the dire horizon- 


There is moreouera third fort of diviſions onthis ſight, repreſenting the 
degrees of a quadrant(or as __ can well be expreſled on the ſame {tghr 
Delng 25.) whichare (as thoſe before) numbred, from theline of teuell vp- 
Sand downewards, by fiues and tens to 25. which diuiſions are called 

the quadrant. a gy 
Likewiſethere may be placed onthe furface, or vpper part of this Ruler, 
the table of Synes, mentioned inthe deſcription of the Circumferentor,next 
hereafter following ; very neceſfary for vie, as ſhall hereafter partly appeare. 
Yet would I further aduiſe concerning this Inſtrument; that in playne 
and leuell grounids,whereis no vſe of reducing Hypothenufall lines;inſtead 
of thoſe long ſights formerly expreſſed , to hane US) fuch double fights as 
are hereafter mentioned in the deſcription of the PeraFor , which are farre 
more readie, and leſſe cumberfome for vſe, eſpecially in rough and boyſte- 
rous weather. And likewiſe , when occaſion (hall be offered , by irregular 
and vn-enen grounds, to reduce thoſe Hypothenuſall lines, tovſcin ſtead of 
thoſe long ſights, the quadrant hereafter likewiſe ſpecified in the fame de- 


rall line, being the ſide of the ſame ſquare. 


 {cription, which when need requires may beeaſily fixed to the Ruler ;and as 


heights, and eſpecially for reducing of thoſe Hypothenuſall lines, I hold 


foone _— haning no further vſe, for of all other meanes in taking of 
that 


ca. ST 


thar quadrant artificially handled to be moſt readie and exa, all concluſi- 
onsbeing ſpeedily wrought therewith without Arithmetick, or other colla- 
 terall computation whatſoeuer. 
To this Inſtrument belongeth diners other ordinary parts , whereof 1 ſhall not 
neede particularly to ſpeake, ſeeing moſt men (if not too many ) already know them, 
being of ordinarie wſez as the Socket, the Boxe and Needle with the ſtaffe or foote 


thereaf', &c. 
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The Circumferentor with bis parts, deſeription,and compoſition, 
naw as His Inſtrument for expedition and portabilitie, exceedeth far 
CA SQ thereſt, and nothing inferior to any for exatneſſe, if care and 
KY arte be vſed ;. but not ſo vulgarly vied (though much mare ge- 
ea ncrall for vic) as the playne Tableis ; the full and perfe&t vic 
-_ thereof, not lying ſo openandapparant to all mens vnderftay- 

ding , as the other is. _ 

It is made and framed of well ſeaſoned boxe, contayning in lengthabout 
eight inches, in bredth halfeas much, and inthickneſfle about 2. of an inch ; 
the left ſide whereof is beſyled, and diuided into divers equall parts, moſt 
ay o 12.inan = to be _ _ Scale of a har ap) "4 n121/ ain 
itſelfe ſeruing well to protraQt the plat on paper, by helpe of the needle,and 
the degrees of angles > llenake of lines, thentn the Feld, andentredinto 
your field Booke, as ſhall be hereafter ſhewne. _ 

About the middle in the ſurfacethereof,a round hole is to be turned of the 
depth of halfe an inch,whereof the Diameter to be about 34. inches,to place” 
acardeand needletherein, to be couered over with cleeteglaſſe. The beſt 
carde for this purpoſe is that, diuided in thelimbe into 120. equall parts or 
degrees, with a Dyall according to the 4zimaths of the Sunne, wherein the 
houresare numbred, and the moneths named, (ſeruing very aptly to ſhew the 
time of the day. Wie | 

Beſides,on the ſurface hereof is york the table of Synes,calculated from 
thequadrant of a circle fo diuided, as the carde before ſpecified ; the arch 
of this quadrant being 30.degrees,and the ſemidiameter ortorall ſynethere- 
of;is diuided into 1000. equall parts, and numbers placed accordingly , an-. 
ſivering to euery degreeand halfe degree, ſeruing to expreſle the length of 
euery right ſyne for the Dimenſion and Supputation of Triangles, as ſhall 
ve prey hereafter ſhewne, and in the meane ſpace the Table is here ex- 
preſſe d. | 
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Thereis alſo hereunto belonging two ſights, double in length, the one 
ynto the other, the longer contayning about ſeuen inches or vpwards, being 
placed, anddiuidedinall reſpe&s, as thoſe formerly mentioned in the de- 
ſcription of the playne Table; the ſhorter ſight of theſe hauing one proper- 
ticand vſc, Which that (as pres bath nor, being this, inthe edgethere- 
of, towards the vpper partisplaced a ſmall wyer, repreſenting the center of 
a ſuppoſed circle, the ſemidiameter whereof 'is that part of the fare light, 
betweene the wyet,anda petpendicular point on the edge of the Inſtrument 
vnderneath the ſame; which part'is imagined to be diuided into 66. equall 
parts, and according to.thole diuiſtons is the right edge of the Inftrument, 
divided and numbred from the pepenSoer int by fives andtens, as 5. 
I0. 15. &c. Andalſo fromthe lame point on Ls ſurface and vpper edge of 
the Inſtrument is perfeRed, the degrees of a Quadrant ſupplying the reſidne 
of thoſe which could not be expreſled on the long ſight from 25, to 90. by 
tens,&c. For the vſe of theſe Diviſionsis there alſo belonging hereunto 
an Index or ſmall Rule, at the one end whereof isa Centreboleto place on 
the Wyer inthe edge of the ſhorter ſight, andat the other enda fight is pla- 
ced, anſwerable tothe fiduciall edge of the ſame Index ; which edge is like- 
wiſe diuided according to thoſe diuiſions on the edge of the Inſtrument. 
This ſhort ſightisto haue a plummet of lead hanging ina fine thred,ſeruing 


to placethe Inſtrument horizontally. Where note, that theſe ſights, and 


| their ſeuerall diviſions ſerue onely for Altitudes, Profundities, and the 


reducing of Hypothenuſall lines to horizontall, which is to excellent pur- 
poſe, and full of viſe. Bur when there is no occaſion or vie of theſe ( as 
ſeldome there is in reſpe& of other ve) I would alwayes hane ready, ſuch 
double ſights as are hereafter expreſſed in the deſcription of the Peraor, 
which doubtleſle are of excellent vſe, as I there explaine; with this cau- 
tion; that you alwayes carefully keepeoneandthe ſamepart of your inſtru- 
"_ — — reccon euer your degrees in oneand the fame end of your 
e. 
Thefoot ofthis Inſtrument is that with three ſtaues ioynted in the head, 
and 


at. dh oe oh OD at tt. ts. at PI I 


— — 
Wd. —<CCEG 


The third © Booke. 129 


Cnar.s. 


and to be taken . ſunderinthe middle with braſſe ſockets, according to the 
vſuall order, moſt fitte for all Inſtruments, exceptin ſuch caſes, as in the 


deſcription of the Peraior is excepted. And theſe are the ſeuerall parts of 
this Inſtrument,and thusis it compoſed. 


—— ———_— ———— — 
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GCHar, V; 
T be Perattor,with his ſeuerall parts Deſcription and Compoſition, 


— ccn_—cu_rqcncq——q_,_ 


| ; S Iwill not withthe cunning Wine-taſter forbeare commenda- 
AYBe tions, fearing too many partners; So will I refraine wooing 
—b& any to viewhat I much affeQ, furtherthen reaſon; and their 
Þ owneiudgement ſhall rule them therein. But thus much will 
==> I boldly ipeake and maintaine ofthis Inſtrument, that for ge- 
nerall vſe, perſpicuity, freed and perfeQion, it may well compare with any 
hitherto in vie. It conſiſteth ot a Plaxiphere in brafſe, much like vnto that 
ofthe I heodelite, but where thelimbe ofthat is diuided into 360. parts or 
degrees;this is only into 1 20. (ſo that each of theſe containeth three of thoſe) 
and theſe ſubdeuided into halfes and quarters towards the limbe thereof, 
without which diuiſtons, there are drawne and deſcribed three concentricke 
Circles, being croſſed with Diagonals, by whoſe interſections are exaQly 
expreſſed the third part of euery degree; whereby, and by tripling the for- 
' mer degrees cut (if occaſtonrequire) is had exa&ly the degrees ofthe The- 
odclite conlidering that ten of theſe contain thirty of thoſe, wherewith in 
matter of Suruey we ſhall little need totrouble our ſelues. And here hane we 
large and ſpacious degrees with their exact my to 5. (whichin others wee want ) 
by meanes whereof, and with helpe of ſuch achaine, as 1alwayes wſe (which ſhall be 
next hereafter expreſſes) 1 will boldly approae and maintaine, to worke with much 
wore facilitic and exattnes, and come neerer the preciſe truth then any other can 
poſably doe, not wſing the ſame or the like, which will eppeare moſt manifeſt in pra- 
fiſe to all mens under ſtanding. = 
Thereis allo an Index hereunto belonging, fixed onthe Centre as that of 
the Theodelite, with two ſights thereon placed, with ſliding loopes, eyther 
ofthem alike, and of like length, and eyther of them double ſighted, the 
one havingaſlitte beneath, and athredaboue, the other a thred beneath , 
and aſlit above, ſeruingto looke backwards and forwards at pleaſure,with- 
out turning about or ſtirring the Inſtrument, when the Needle is at quiet ; 
whereby I ſaue neere halfe the labor, and halfe the time that any man ſhall 
ſpend with other ſights, for that hereby I need plant mine Inſtrument but 
ateach other Angle, which is no ſmall helpe for expedition, and ſuch a 
meanes for exaQneſle rightly handled, as few will imagine without due 
roofe; and that without trouble of ſending one before,and leauinganother 
hind, as is vſually accuſtomed. Neyther vie Itheſe ſights with this: In- 
| firument onely, but with all others as the Theadelite, Plaine-Table, and 
Circumferentor. 
_ Theſeſights I alwaies viein plain andeven grounds;but ifoccaſion ſerve 
for thereducing Hypothenufall,to Horizontall lines; I then ever vie this 
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Quadrant here expreſſed moſt fitte forthe ſpeedy taking ofall maner ofal- 
titudes and profunditics, and the ſuddaine reduQtion of thoſe lines without 


| Arithmeticall calculation, or other collaterall account, as is manifeſt in 


vie. This Quadrant (the other ſights takenaway) is on any occaſiou thee” 

ly placed onthe Index with ſcruepinnes, and as ſuddainely takenoff, if 
ne further ve, and the ſights replaced. "27 ———— 
_ en 
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Then is therealſo hereunto belonging other vſuall parts, as a boxe of 
braſle on the Centreto containe a Carde and Needle therein, ſuch as is for- 
merly expreſled forthe Circumferentor, to be likewiſe couered ouer with 
cleere glaſſe, and cloſe ſtopped with red waxeabout the edge thereof, to 
defend the Needle from Winde, Wether, and Ayre, the onely enemies 
thereunto. 

Alſoa brafle Socket to bee ſcrued on with foure ſcrue pirines on the 
backe of the Inſtrument,which Socket ought to be preciſely turned,and the 
head of the ſtaffe therewith, (I meane the braſfle part thereof) which will 
neuer otherwiſe turne cuenly and nimbly about as it ought, the one within 
the other,' without iercking and ſtarting, which much troubleth the Needle 
1n finding his naturall point and place ofreſt. And ifany doubt thetruth of. 
his Needle, let him take backe (ights for his better fatisfaRion therein. 

And laftly, for this as for thereſt the like ſtafte is to be prouided as before 
is ſpoken of! which for all purpoſes isthe abſolute beſt, except onely for 
water leuels, andthe works thereunto belonging, whereinitis :neceſſary at 
all times, and ateach ſeuerall ſtacion to keepe the inftrument atone and the 
ſame horizontall diſtance, which otherwiſe may breede much cumber, and 
nolefle incertainety inthoſe concluſions; wherefore for thoſe and the like 
occaſions, a foot with one ſtafte, hauing three iron pikes therein, after the 
oldorder is beſt,and to beſt purpole. ' my 

The making of this Inſtrument and the reft in braſſe are well knowne to MEL 14s 
ALLEN intheStrand; andofthoſe in woodto M.Joun Tromnrson is Haſyer 
 Andthus bane I briefly deſcribed theſe ſeuerall Infruments with their particu- 
ler parts, laying them before my Surzeyor to take his choyſe as his fancie leades 
him ; But in 4 ne opinion all are better then any; ſs ſhall hee beſt know what is beſt 

Or BIS [6 | | 
- 4 (4b let v1 conſider, what other neceſſaries are yet to bee prouided, before 
wee beginne our baſineſſe,, for feare wee are to ſecke when occaſion ſerues for vſe. 
As the Chaine, Protraflor, Field-booke,andthe Scale and Compaſſe whereof we will 
farther ſpeake. | 


i 
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Cn-as, VE. 
The makmg and diniſjon of a C haine , Called the Decimal (haine, 


mee Hisis the chaine before ſpoken of in the PeraFors deſcriptions 
© Way which for conueniencjein carryage, and avoyding caſualties 
VIS often happeningto breake it (though made ofa fullronnd wy- 
U LIS99 <r) I would aduiſe ſhould containe in length but onely two 
SIARES [ttute Polesor Perches, orthreeif you pleaſe at the moſt. In 

the dividing whereof it is to bee conſidered, that the ſtatute Perch or Pole, 
(whic here wecall anvnite, or (Comencemente)coritaineth in lc ngth 16 -. 

feete. whichis, 198. ynches: 'Fhis quantitie is firſt tobe dinided into 10.e- 
quall partscalled Primes, ſo ſhall euery of theſe Primes containe in length 

19, ynches, and4. ofan ynch: And then theſe Primes to bee every of = 

| 12D 
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ſubdivided into other 10. equall parts, which wee will call Seconds: and fo 
enery of theſe Seconds ſhall containe in length one, ynch, and 43. parts ofan 
ynch. Andthusis the whole Perch vnite or comencement dinidedinto 100, 
equall parts or linkes called Secowas. 


Which Chaine fo divided is thus to bee diſtinguiſhed and marked: Firſt, 
attheend of enery fifch Prime, or fiftierh ſecond or lincke,whichisthe end of 
euery halfe Pole, ler a large curtainering be faſtned, ſo {hall you have in 
the whole Chaine(ifbuttwo Poles) three of thoſe rings; the middlemoſt 
- beingthediuiſion of the two Poles, whichin a Chaine ofthis lengthis eali- | 
ly and readily diſcerned from thoſe rings of the halfe Poles, though all of 
onepreatnes. Then at the end ofeuery Prime, that is, at the end of every 
io orlinke let aſmall curtaine ring be placed, and not thoſe rings 
_ of braſſewyer, as is vſuall in other chaines, which, with cuery buſh and ewig 
 arecontinually broken off, and loſt. | | 
_ By thoſe diſtinRionsthis Chaineis now dividediinto theſe three termes, 
Fnites, Primes and Seconds, whoſe Characersarethele 0.1.2. So that if 
you would expreſſe 26. nites, 4. Primes, and 5. Seconds, they arethus to be 
written 26-4- 5- or together thus, 5,5. or more briefly thus, .5; ;. 
making'prickes or points onely ouer the Fraftions, wheieby the reſt may 
be conceyued to be V nites, or [ntigers, and the firſt point Primes, and the 
next ſeconds, | gal 
| Burbeſides theſe divifions for mine owne vie, I alwayes at the end of e- 
nery. 2.5. -Primes, which is the. of a Pole, fowe on a ſmall red cloth, orthe 
like, (thruſt through thering of the chaine,and at euery 7 5. Primes being the 
_4.-ofa Pole; thelike of yellow, or ſome other apparant colour, where with 
being once acquainted, and thereunto- inured, you ſhall moſt ſpecdily ar 
_. the firftview reckon the quantitie of euery ring, remembring that ifit bee 
thenext ring, ſhort ofthe red, it is two Primes, if the nextoner,three, ifthe 
next ſhort ofthe yellow, itis 7. Primes, ifthe next ouer, 8.ifrhe next ſhort 
ofagreat halfe ring, it is 4. the next oner,s. Andlaſtly, if the next ſhortof 
the middlegreat ring, itis 9. and ifthe next ouer,1. and ſo of the reſt; Wher- 
in i510 bee noted that your Chainethus marked, is alwayes to be wſed with oneand 
the ſame end forwards. EE,” 
This Chaine thus diuided and marked,you haue euery whole Pole equal 
_ too. Primes,or 100. ſeconds, enery 4. of aPoleequall to 7 45. Primes,or 75. 
ſeconds, which is 5. of 100. euery halfe Poleequall to 5. Primes,or 50.ſeconds, 
which is 3. of 100- andlaſtly cuery 5. ofa Poleequall to' 2 4. Primes, or 25. 
ſeconds, whichis 4. of 100. = _ 

. And here is to- bee noted, that intheordinarie vſe of this Chaine for 
meaſuringand platting ; I obſerue onely Ynites and Primes (but on neceſh- 
ty) which is much more exa&then the ordinary vie; but hauing occalion 
to make diuiſion or ſeparation. oflands, orfor the dimenſion of common 

fieldsin their ſcuerall parts: by:-furlongs or wents andrigges, Tvſemy Se- 
condr, wherein, whatexatnesand WS cceticar vie I find, I will referreto 
thoſe who can deſcerne the difference betweenea portion'lefſethen'two yn- 
ches, page of my /ccond, and thar of 6; ynches, and .4. ofanynch,the 
leaft parr ofthe beſt and exateſt, Chaine now commonly vie; but with thoſe 
of the left of long twelges 1 will not meddle.. a 


But 
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But here methinkes I heare the Aduerſarie queſtion, ro what purpoſe 
ſerues this niceneſle of ynches in Inftrumentall obſeruation, when comming 
to your protraftion with a ſmall Scale, you are not able to diſtinguiſh feer? 
. Janfiere (and to purpoſe) thus: If by your ordinary Chiine you take 0b- 
ſeruation in your Field-bookes of *. 5. and 4. and few or none otherwiſe; 
(orifthey doe, to ſmall purpoſe, as they afterwards handle the matter) 
then I ſay, Itaking my obſeruation of 1.2.3.or 4. Primes, or of 6. 7. $.or 9. 
Primes,can in my ProtraQtion with a ſmall Scale and Protraftor (yer mine [ 
muſtconfeſle is none ofthe leaſt) ealtly diſtinguiſh and expreſſe how much 
leſſeor more then 3. 4. or4. thoſe quantities are, as may eaſily appeare; 
with due obſeruation of my former notes. Yet may it bee further fayd, 
Whatis all this to purpoſe; ifthere be not as exa& a meanes to obtaine or 

etthe true ſuperficiall content in caſting vp the plat, it being thus exaQly 
Foods downe ? I mayanſwere againe,Better one miſchiefe then many; ney- 
ther will I ſuffer this; for be well aſſured, I will not be ſo carefull in that,and 
altogether careleſſe in this; the meanes whereof in duetime I may here- 
after ſhew, being vnhit for this place; hauing already inlarged my Chainein 
length more by a Pole, then firſt I meant; and therefore. purpoſe now to 
be no longer chainedtherein. - ht 
 Themaking of thu Chaint-is well knowneto M, Caristrornes Tack 
| $6N at the Signeof the Cocke inCrooked-Lane, who by my azrectHons bath made 

ef them for me, and bath the ſcantling thereof. | 


_ © nar, TEL | 
Of the Protraftor and the Scale thereof: 
 ENOOD ld. F 
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Rouide for this ProtredZor a fine thinne piece of brafſe well poli- 
ſhed,in forme ofa long ſquare, as the Figure E F KI. which (for 
conueniencie in vic) oughtto containe in length from G.to H. a- 
bout +. inches, and in bredth _ L. ro B.ſomewhat better then 

| 3b 
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34. ynches, whereupon draw two lines as G H. and L B. cutting 
each other preciſely at right Angles in the point D. diuiding the Square 
into foure equal! parts, thenon the point D. as a Centre,at the diſtance of | 
D L.or DB. deſcribe the Semicircle A B C. (for itisnot materiall, or 
of neceſſitie, that the Diameter thereof ſhould agree with the - Diame- 
ter of the Cardeinthe Inſtrument, as M. Hopron would haue it in the 
62. Chap. ofhis Top.g4sſſe)then diuide the limbe of the Semicircle A B C. 
into 60.equall parts or degrees, numbring them by fiues and tens in the 
outward ſpace to 60. and in the inward ſpace from 60. to 120. as in the 
figure,the firſt numbers ſeruing for the Eaſt ſide, and the later (being the 
oppoſite degrees) forthe Welt {ide ofthe whole Circle, ſo isa labour ſaued 
of diuiding the other {ide which ſeruesto no purpoſe; then let the edges of 
the Scale as EG. E F.and F H. be ſomwhat beſiled,and made very ſmooth, 
and preciſely parallel to the firſt drawne lines reſpeQively, and aboue the 
reſt, let care be had that the line L B. bee madeexaQly perpendicular to 
the edge E F.of the Scale,or otherwiſe greaterrors may inſuein the vic; then 
dinide the Parallel degrees at eyther end ofthe Scale, betweeneE G. and 
FH. Andlet the Scale of 12. beeplaced onthe edge E F. and the fale of 
I1. on the edge ofthe backe ſide, which are moſt neceſſatie and meeteſt for 
vſe of any other; and Jaftly, cut out the ſquare about the Centre D. and 
likewiſe that between the Semicircle & the pricked lines, hauing carethat the 
line G H.beleft perfet, and euen with the Diameter A C. being the me- 
ridian line, and the guide ofthereſt. And ſois this worke finiſhed. 
 Yetwould T have beſides in ſome ſpare place of this Protraftor, or on 
_ backe ſide thereof, the Sextens deſcribed, which is tnentioned inthe nexc 
Chap. Gn | 
Here is it to be noted that this Px ot actor ſerneth without alteration or a- 
ny difference, aſwellfor the Pux. actor asthe CincymrrrxenTOR. Butif you 
would haueit for the Ta: oDeLiTe, then muſt the limbe of the Semicircle bee di- 
uided into 180. equall parts, and numbers placed accordingly , which is all the 
difference. ; 


And here alſo would 1 not haue you forget to pronide that long Protrattor 
formerly mentioned in the concluſion of the ſecond part of my ſecond Booke, which 
will ſtand you in good ſtead. | 

Alſo to theſe there belongs aprotratting pinne made of 4 needle (according to 
the Centre hole of the Protraitor ) to beplaced in the endof a ſmall turned ſtickes 
x 4 luorie, as beſt likes you. And ſo are youthus farre fitted: wherefore to the 
reſt, 
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Of the ordinarie Scale with the Sextans thereon deſcribed, Very neceſ- 


' ſaniefor ſe. 
A. 


Orthis purpoſe let a Rulerof Brafſe or Boxe (but brafle the 
better) be provided, as the Figure A B C D. which letcon- 
*& taincin lengthabout 7.or8.ynehes, and in bredth about. two 
=> ynches, or ſomewhartleſſe, whereupon onthe one {ide let bee 
FIWY & placed two Scales, theone of 1 1. the otherof 12.in an ynch; 
and on the ſame ſide, lettherebe alſo deſcribed a Sextazs or the ſixt part of 
a Circle, whoſe chorde E F, (which isalwayes <quall to the Semidiame- 
rer of the ſame Circle) let containein length - = two ynches orleſle, and 
letthelimbebe diuidedinto 60. equall parts ordegrees, and numbred by 
fives andtens,as inthe Figure. On the other ſidethereof there may be pla- 
ced ( after the orderoftheſe) diuers other Scales, as of16. 20. 24, &c. as 
you thinke fitting. So haue you a neceſſary Inſtrument for many purpoſes. 
Andthis Sexznsalſo would I haue deſcribed on ſome ſpare place of your 
Protrattor. He cant AR 
Tothis muſt you haue prouided a neate payre of Compaſles of brafle, 
with fine fteele points, which muſt alwayes bee ready ſeruing for infinite 
occaſions. | | Fn I. 
Beſides theſe ordinary Compaſſes, it is very fitting to becealfo prouided 
ofa payre of Callem Compaſſzs,with ſcrues to alter the one legge at plea- 


fare, wherein to faſtena penne, blacke leade, a fteele point,or thelike,very 
- trformany purpoſes. -, FOE Ran 


 ——_ 
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Cuay, IX. 
; Of aRaler, forthe reducing of Plats. 


ens Lthough wee are not as yet fitte for the vſe of this Rule, 
TAYTRs yet ſeeing our buſineſſe now 1n hand , is to prouide 
Fee vs of neceſlaries: It is no ill rule to take our bulineſle 


"—_— 
_ A—_ — 
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GX before vs : Wherefore repayre to Maſter I o un N 
"EE? Tromrs0N in Hoſer lave, who withour further In- 
A N 2 ſtruct! - 
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ill farniſh you, onely this before you goe: Let the Ruler bee 
mir of Irie boxe, if you ger yardin eh and letthe equall diuiſions 
thereon bee of 12. in an ynch, to bee numbred with doublenumbers, as 
heyſeth for me. So will it ſerue you to good purpoſe, aſwell forcafting vp 
of large plats.C&c. 


CHAP, X, 


The order of making of a neceſsary and fitting Field-booke, ſerning 
aſwell for the PH for and Circumferentor, as for the T heodelite , 
with the ordering and ſe thereof in the Fields, 


aaa His Booke may conſiſt of halfea quire of paper, to bee bound 
Seq) (moſtaptly for vie) ina long 0:49: Letit bejruled towards 
. 5 theleft margent of euery ſide,with foure lines,ſo ſhall you de- 
ſcribethree Collums, the firſt ſeruing for the degrees; the ic- 
oo cond (according to my Chaine) for Vnits : and therhird and 
laſt for Primes; or accordingtothe accuſtomed vie, for degrees, poles,and 
parts ofa Pole. 

Theorder of vfing it is thus : Suppoſe you areto ſuruey the Mannor 
of Beanchampe, and areto beginne with theſe fine ſcuerall parcels numbred 
in this plat or figure, with 1.2. 3.4. 5. being ſeuerall grounds of ſcuerall 
Tenants, and of ſeuerall natures, whereofyouare to make ſeuerall obſerua- 
tion, as appeareth. Firſt, forthetitle of your Booke begin thus: AMener.gde - 
Beauchampe m Com. Ebor, Pro Rege incip. 24 Tung, 1616. © 
 Thenbeginwiththe firſt field, at A. writing the Tenants name,the name 
ofthe field, ofwhatnature, and of what 'Tenure thus: : /ackſons Hall 
Cloſe, Meadow, Free : and exprefle in the Margent,of your Booke No(1)lig- 
nifying the firſt Cloſe, then having placed your Inſtrument at A. dire&ting 
| | yourſightto B. you findethedegree cut 65. which placein the firſt Collum 

towards the left os, then meaſuring the diſtance betweene A. and B. you 
ſhall finde 20. Vnites, and 2. Primes, or 20. Poles, and a little lefle then a 
quarter, which place ſeuerally inthe two next Collums towards the right 
hand; then place your InftrumentatB. and direfting your ſight to C. ob- 
ſcrueand expreſſe the degrees and length there found,as ,.,.7.and conlide- 
ring that at C. you are to leaue the bounderyqu formerly went againſt, 
ſtrike therea ſingleline ouerthwart your booke, and aboue that line againſt 
the degrees and quantities taken, write what was the bounder you went a- 
gainſt, whetherit be ofthis orany other Mannor, as here in this example 
thus, the Mannorof Ber»ſey; and thus proceed with thereft of this Field, till 
you come to incloſeat A. where you firſt began; . and then firikea double 
line, and place this marke @ or the like in your booke, at the endof the in- 
cloſing line, fignifying to incloſe. And fo is that Field finiſhed. Then con- 
{der which Cloſeisnext fitting tobetaken in hand, which ler be (2.) and 
withall at what Anglethereofit is etoft to begin, which letbee atC. and 
here (for your helpe when you come to protraQion) you mult expreſſe in 
the Title of this ſecond Cloſe, at what Angle you beginthe ſame (vnleſſe 


you 


C 


HAP,IO, 


_— CC IIS 


P—_ 


þ 


to 


(3) 


o% 
. 
- 
a th... 


_ 


to 


(s) 


{ Wiltlam Bcnſong 


[4r2!rs] 2] 
53 [35] 4]/® VpperBarneCloſe, 
FI at (2.) | 


| 4% 134] 6| - Oake Clole. £ | 


[6-1 LIE "=> 
46<|16 p — | 


[x 


——The Mannor of Barn- 
2] ſey. 

6| (1) 

North Breading. 
(2) 


A 


Vpper barne Cloſe. 
(3) 


| South-Ficld. 
24\® Where began. 


3 


[| 
— - 


vs I 
[20 


Noniboreadins, 
Cloſe,Paſture,Cop.from No. (r) 
| xz 1 || i 
40 g | 3 The Mannor of _ 
$ .j*0'9] & 
©. 
6] 2 


| Thomas Brownes vpper Barne Ti, 
| arr. Leaſe for yecres. 

to] 2 _ 
14] 5 


E, North Field. 
16] 2 


_— 


—_—ﬀD.D.Dniluu wu 


— 


| HisEaſt garth, Mcade, Free. 


785123] 2] @ Oake Cloſe. 


CO” 


— aw caff Field 


. 1 463 \ © Ar(3.) Eaſt 
we 3] Oy i 


ou had begunneit where you ended the 
Jaſt, and thenitisnot materiall) wherefore 
ſeeing now you are to begin at C. looke 
in your booke on the worke of your laft 
Cloſe, at what place the line B C. ended, as 
at theend of 68. degrees, 5. 5- and there. 


His Oake Cloſe-Paſture, Leaſe for 


expreſle No. (1.) on theright {ide of your 
down rightlines, &then write your title for 
this Cloſe thus:/#.Benſons north breading cloſe 


- | Paſture Copie from No. (1.) fo ſhall you rea- 


dily know when you cometo Protration , 
where to begin withthis Cloſe, and in the 


three liucs, | 
263]18] 5| South held. 
| 74 | 4 Kea 
| 63 [20] 4] Eaft Field. 
75.119p ot RET 
843/119]-- | North Fie}d. 


Margent place N. {2) for the number of 


@POnvpperbarncloſe.!| this your ſecond Cloſe; and then worke on 


as before is taught tor the latt Cloſe, till you come to K. where noting, that 
you want but one line as K D.to incloſe this ſecond Cloſe, and alfo that this 
Angle K. is the fitteſt placeto begin yourthird cloſe at, placing here your 
Inſtrument, and dire&ing your fight to D. where you are to incloſe, 
_ write in the margent of your Booke againſt the degree here taken, this 


word(s). as thus, to 54. degrees, ;;. 


*. Which ſerucs to put you 


in mind, when you come to ProtraQion, that you are to ſeeke no-0- 


ther place, to begin your third Field at, 


but where now youare at the An- 
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gle K. where you tookeyour laſt ſight, And then hauing incloſed this ſc- 
cond Cloſe, proceede to thethird, trom K.inthetitle whereof you nec nor 
make mention atwhat place you begin, forthe former reaſon, but working 
inthat, and allthe reſt, as before is taught, you ſhall with great eaſe, and 
without confuſion, if there were infinite ſcuerall parcels, diſtinguiſh the 
worke ofthe one from the other, and be able by the onely helpe of your 
Field booke, thus formally ordered (ifneced were) to protraQt, and draw a 
erfe@ plat thereof many yeeres after: remembring alwayesthat thoſe num- 
ok in the Margent of your Booke, areto beplaced ſenerallyin your platte, 
in thoſe Cloſes they ſenerally repreſent ; ſo ſhall you not need to write inthe 
plat the names ofthe Tenants, or ofthe Cloſes, nor the quality or tenure 
thereof, but onely the number,which will alwaies dire& you to your booke, 
where you may finditat large; for much writing in your plat (as is alwayes 
viedin working withthe Plaine Table) breedeth confuſion, and cauleth 
much cumber and trouble in caſting vp the contents. 

But ſeeing that praQiiſe is much more inſtruQiue (in works of this nature) 
then many words;I will referre the reſtto your owne trauell;which by com- 
paringthoſe former notes ofthe Field- booke with the plac, and often pro- 
trating the ſame aw, thoſe degrees and lengrhes, the whole courſe 
is very eaſily vnderſtood. Themannerand order of which protraQion is 

| hereafter taught in the 39. Chapterof this Booke. 
And here uote further that in prafiiſe you ſhall find many belpes, which are too 
tedious here to expreſſe, as the taking in of diners ſenerals together, when they lie in 
ſuch ſort dinided with regular lines and hedges, my onely taking true notice of 
their ſexerall ends , as you pa by them , you ſhall moſt eaſily and ſpeedily ſeucr 
them on your plat : All which with many other: (to envide prolixitie) Imuſt refer 
to your owne finding out by diligence andpratiiſe. i 
And thas ere we now reaſonably well furniſped of neceſſary implements for our 
parpoſe, and therefore fitting toprepare v5 to prafiiſe : but yet before wee goe into 
the Fields, we will conſider of ſame neceſſary concluſions and obſernations, fit to bee 
knowne and remembred. a 
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To lay downe an Angle of any quantitie required, or to find the quan- 
titie of any Angle guen,by the Sextans and the Scale. 


Vppoſeit be required tolay 
downean Angle of 40. de- 
 grees. Firſt draw any line 
at pleaſure, as A B. then 
opening the Compaſle to 
the diſtance E F. thechorde of your Sex- 
tans(deſcribed inthe8. Chapter)and pla- 
cing one foot in A. with the other, de- - | | 
ſcribe the Arch CB. cutting theline A B. A. B 


inB. thenextend the Compaſle on the Sextansto qo. degrees, and with 
one | 
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onefoot in B. croſle the Archlinein C. and draw theline A C.So ſhall you 
deſcribethe Angle C AB. containing 40. degrees, as was required. 

Againe, ſuppoſe CAB, bean angle ginen,& letit berequired to know the 
quantitiethereof. Extend the Compaſſe to the chorde ofthe Sextans as be- 
fore, and at that diſtance with one foot in A. deſcribe the Archline CB. to 
cut both ſidesofthe giuen Angle, ain C.and B, then opening the Com- 
paſſeto CB. anfapplying them at the ſame diſtance; to the degrees in the 
Sextans. It will appeare that the quantitie of the Angle is 40. degrees, the 
thing required. 

If the Angle given or required happen to be more then the whole Sex- 
tans, oraboue 60. degrees, yettake ſtill the chorde ofthe fame Sexrans,and 
deſcribe the Archline as before; and firſt place the whole Sextans, (which 
is the chordethereof) on the Arch linefromB. fo farre asit wil! extend be- 
yond C. and thereunto ontheſame Archline; adde ſo many degrees moreas 


the Angle giuen or required, containeth degrees aboue 60. So ſhall you. 
performe what was required. 
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Tolay downe an Angle of any quantitie required,or to finde the guanti- 
tie of any Angle giuen, by the Protratdor, ah 


Us Þ) vired to lay D 
IN owne an An- "0" 


ASZE) gle of 30. de- 
29DEs wich the | b _ 
Protraftor. Firſt, draw any i 
right lineat length, as A B. 
then on any point thereof, as 
on C. placethe Centreof the 
Protrafor, on which point —T— woke 
moue it about, by helpe of I .Þ@© 
the protrafting pinne held inthe Centre, till the Meridian line of the Pro- 
craQor lye preciſely ontheline A B. (theſemicircle ofthe ProtraRor being 
vpwards) and by the edge ofthe Semicircle at the diviſion of 30. degrees, 
marke withtbe protra&ing pinnethe point D. and draw theline DC. which 
ſhall include the Angle D CB. containing 30. degrees as was required. 
Againe, ſuppoſe D C B. in the former Diagram bee an Angle giuen\, 
andletit be required to know thequantitie thereof. Place the Centre ofthe 
ProtraQor as before inthe Angle C. and the Meridian linethereof on rhe 
line CB. and having the ſemicircle vpwards, note what degree on theedge 
_ oftheProtrator is cut by the line D C.which you ſhall find tobe 30. Shew- 
ing - the giuen Angle D C B. containeth 30. degrees, the thing re- 
uired. 
. But hereisto bee noted , that theſe degrees thus taken by the Protrattor 
belonging to the PeraFor or Circumferentor, are not the true degrees * a 
n t- 
7 | 
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Circle; for onedegree ofa Circle, is butthe 360. part thereof, and one of 


theſe degrees thus takenarethe 120. part, ſo that one of theſe containeth 
threeofthoſe ; Wherefore if you are to take the quantity ofan Angle ( ac- 
cording to the degrees ofa Circle)by thoſe ProtraQors,takealwayes a third 
part vpon the Semicircle, ofthe number giuen or required; as inthe former 
example, where 30. is giuen, take 10. and ſo ſhall you findethe Angle E C. 
B. inthe laſt Diagram, to bean Angle of 30. degrees, and td bea third part 
ofthe Angle D CB. As may beproucd, ifyou apply thereunto a Protractor 
belonging to the Theodelite; yet notwithſtanding theſe Protrators and de- 
grees in all our occaſtons inthe vie ofthe Circymferentor and PeraQtor are 
alwayes to bee vied , which will tend to one and the ſamepurpoſe. 
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Wo Cuae, XIIL 
The reducing of ſtatute meaſure into Acres of any cuſtomary meaſure 
required,and the contrary, ſhewing the difference betweene them, 


Y the Statute of 33. E4. 1. It was ordained that an Acre of 
> oround ſhould containe 160. ſquare Perches, to be meaſured 
» bythe Ppleof165. feete, whichisthemeaſure now receyued, 
and generally.allayzed of; and.js commonly called Statute- 

meaſure: yet notwithſtanding in many places of this King- 
dome, there arediuers other ſorts retayned andclaimed as cuſtomary,wher- 
of lomeare greater, and ſome leſſe then that by Statute. Wherefore I hold 
it very fitting, and a maine point belonging to a Surueyor,readily to reduce 
theſe quantities from the one to the other, whereby the difference nay ap- 
peare; whereofin pra&iſe hee ſhall find often vie; which to effe& worke 
thus. Suppoſe thereare 5. Acres, 2.Roodes, 20. Perches, of 18. feet tothe 
Pole giuen (called Wood-land meaſure; and letit berequired to know the 
quantitie thereof by ſtatute meaſure, being of 163. Firſt, finde ont the leaſt 
roportionall termes, betweene18. and 164. which by their abbreuiation, 
bs 1+. you ſhall finde to be 12.and 11. then reduce your given quantity in- 
to the loweſt denomination, which is Perches, ſo ſhall your 5. Acres, 2. 
Roodes, 20. Perches, be goo. Perches. Andconlidering that the ſame pro- 
ortion which the ſquare of 12.bears to the ſquare of 11.the like proportion 
eares the Acreof 18. foot Pole to that of 163. therefore ſquare thoſe two 
termes 12.and It. which produceth 144. and 121. then multiply theginen 
quantitie 90o. Perches by 144. the greater ſquare (becauſe thegreatermea- 
ſure 18. is to be reducedinto the leſſer 16+. the Factus is 129600. which di- 
uided by the lefler ſquare 121. quoteth 1071 7x7. Perches; which reduced 
into Acres, is6. Acres, 2. Roodes, 3 1.Perches, and 7;;.parts of a Perch;for 
the quantitie required in ſtatute meaſure,whoſe difference by deduRing that 
from this,appearerh to be 1. Acre, o. Roode, 11.Perches#::. 

But ſuppoſe the giuen quantitie had beene ſtatute meaſure, and the ſame 
required to be reduced into Wood-land meaſure; then ſhould you haue 
multiplied the 900. Perches giuen by 121. the leſfer ſquare (becauſe the lef- 
ſer meaſure 16 5. were to be reduced into the greater 18.) whereofthe pA 
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duftis 108900. which diuided by 144.the greater ſquare quoteth 756 *.Per- 
ches, which reduced into acres, is 4. Acres, 2. Roodes, 36+. Perches, for 
the quantitieby Wood-land meaſure; whoſe difference by deduQing this 
from that a _—_ to be o. Acre, 3. Roode, 23 7.Perches. 

And the likecourlſe is to be held in all reſpets,with all other quantities of 
whatproportion ſocuer; as thoſe of 12. 20. 24.24 5.and 28.foot tothe Pole, 
ofall which ſeuerall ſorts I haue found in diners places, whoſe difference 341 
euery Acre,from that of i 6%, appeareth by this Breuiat following. 


_S Co — > — 4 7c. 

18 1 — 0 = 30 5, 
An Acre meaſured by, e —_— 1 Ae... [ 
the Pole of theſe feet, | 24 meaſure 2 — 0 —— 18 5%; 
245 2 == 0 a 22.23, | 
bai: 12 — 3 — 20 4, | 


And here isitnotamiſle to notethe benefite and vie of your two Scales of 
I1-and 12. in an inch formerly deſcribedin the 8. Chapter, which will ſerue 


you now to purpoſe. Forifin your Surueyes (as often hapning)you meete 


with Wood-land grounds, whoſe quo—nns are required to beofthe Acre 
of 18.foot Pole, and yet platted with the reft: In ſuch caſe you may meaſure 
thoſe Wood-lands with the Pole of 165 .and likewiſe plat the ſame with the 
Scale of 12. as the reſt , but to caft Ip the contents of thole Wood-land = 
grounds by the Scale of 1 r. which will producethe defired quantitie; By 
reaſonthat if 1 x. Perches be meaſtred in aright line with the 18.foote pole, 
theſame length containeth 12. Perches meaſured with the 16 =. toote pole. 
But ifyouare conſtralned in the meaſuring of your Wood-lands, to viethe 
Poleof18. foot; then muſt you Foe and lay downe the ſamein your 
platbythe Scaleof tr. which otherwiſe will not. ioyne with your other 
works, and the ſame likewiſe to be caſt vpby the lame Scale of 11. as be- 
fore. So ſhall you obtaine the true quantirie thereof in Acres, after the 
meaſure ofthe 18. foot pole required. 


I 


Cna?, XIIIL 
Of the Table of Smes expreſſed on the Circumferentor, 


We His Table (as isſpecifyed inthe deſcription of the Circumfe- 
© W&Y rentor (Chap. 4.) ſerueth for the calculation, reſolution and 
2 dimenſionof Triangles; notin reſpe&t ofthe Area or ſuper- 
ficiall content thereof;but for the finding out ofthe vnknown 
fides and angles ofthe ſame; by meanes whereof, all man- 
her of quantities ii menſuration of altitudes, profundities, longitudes and 
latitudes are exaly knowne and diſcouered, conſidering that none of theſe 
can be had or obtained inſtrumentally, without deſcription of T 2 
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Wherefore let it firſt bee confidered, that by the 73. Tyzoxtme of the 
firſt booke, the ſides in all plaine Triangles arein proportion the one to 
the other, as the Sines of the Angles oppolite to thoſe (des. 
And then that incuery Triangle, there are lixe termes,that is, 3. ſides and 
3. angles, whereofany three being knowne (fo one be aſide) the other three 
are had, by meanes ofthis Table, and the rule of proportion thus. 
Suppene B C. in the Trian- | 
gle ABC. tobea lower or B 
perpendicular altitude given, ' —20 
and letit be required to finde 
the height thereof, and the 
length of the Hypothenuſall 
line AB. Firſt, meaſure the 
diſtance from A to'C. 40. 
then by any Inftrument plan- 
ted at A. takethe quantitie of —, 
the Angle B A C.whichletbe 
x9. degrees,then conſequent- 
ly bi 13. Tnzozzme ofthe Firſt, the Angle ABC. ſhall be 20. de- 
rees, fortharthe Angle A CB, isa right Angle : So is there here alreadie 
ad foureparts or termes ofthe ſixe before mentioned, namely, the three 
Angles, and the length oftheline AC. Wherefore now repayre to the ta- 
ble, and find there * Sines ofthoſe Angles which are theſe, of the Angle 
ABC. 20.degrees, the Sine is $66. ofthe Angle BAC. 10. degrees, the 
Sineis 500. andofthe Auple A CB, 306. degrees the Sine is 1000. the totall 
Sine: Then by the rule of proportion reaſon thus, If A C. 866. the Sine of 
the Angle A B C. gives B C 560. the Sine ofthe Angle B A C. . what giues 
AC. 49,and multiplying 500. by qo. the Produ&is 20000. which diuided 
by 866.quoteth 23435. for the height of A C. required. = 
Again, if A C.856. the Sine ofthe Angle AB C. gines AB. r6co.the Sine 
of the Angle A C B. what gives A C. 40. and-multiplying 1000. by qe. the 
Product is 40500. which diuided by 866.quoteth 46 33; .forthe length of A 
B. the Hypothenuſall line, as was required. | : 
And thus much for a ſmall taſte onely of this little Table, which may ſerue 
10 induce andincite a willing minat, not onely to the vſe and exerciſe thereof; but to 
the further conſideration and prattice of the infinite w/e of thoſe moſt excellent Ta- 
bles and workes de Bax tTHotLomaro PitTisco GrxyNBERG, 
now partly tranſlated into Engliſhby M. Rarn Han bs o x; andofthoſe 
Tables, and more then admirable inuentionof Loc aritThHmes, by that dinine 
axdnobleWiiter, theLordM ax cnlstoN, whoſe name and honoar will 
neuer ont. 
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Cnuae, XV, 


Of the congruitie in vſe betweene the Peraffor and C rcumferen- 


tor; and the meanes to find the quantitie of an Angle by ezther of 


# Heſe two Inftrumentsin vſe differ little or nothing,conſidering 
| the degrees of eytherare equally numbered, although thoſe 


W3, of the Circumferentor areplaced on the Carde, and theſe of 


4 GY the Perador, on the limbe ofthe Planiſphere, whereby they 
& Tt are ſo muchthe larger, and thereby the fitter for vſe: onely 
herein they differ, the degrees obſerned and taken by the Peraor,areeucr 
cut by the edge ofthe Index, moued about till through the ſights thereon, 
the obie be found, the Needle being alwayes kept on one deeree, and that 
molt fitly onthe Meridian line in the Carde, the North end (being thar 
with the Croſle) lying euer ouer the Flower deluce,and the ſouth end poin- 
ting to the beginning of the degrees; and the degrees obſerued and taken 
by the Circumferentor, arealwayes cutin the Cardeby the South end of the 
Needle, playing about ar pleaſure, whileſt the Inſtrument and the ſights 
thereofare diredted tothe purpoled marke. By meanes of which dinerltrie, 
there is a diuers meanesto be vſed, in taking the true quantitie ofan Angle, 
by theſe two Inſtruments, as followeth., 
By thea9.D+x. of the Firſt. The quantitie or meaſare of au Angle, is the Arch 
ofa Circle, deſcribed from the point of _ Angle, and intercepted berweene 
the two (ies of that Anele, whichis found by the Circumferentor thus: 


Suppoſe A B C. be an Angle giuen inthe FY 
Fields, andler AB. and B C. betwo hedges 
or other lines, containing the ſame Angle; / 
and let itbe required, to take the quantitie / 


thereof by the Circwmferentor. Firſt, _ 
your Inſtrumentinthe Angleat B. and tur- 
ning the ſameabouton the ſtaffe, dire& your 
ſight towards A. to bee alwayes parallel] to 
the lineB A. where obſerue what degreethe -©- WES 
ſouth end ofthe Needle cutreth, which ler B C 
be 40.degrees,then dire&t your lighttowards | | 
C. andtheremaking like obſeruation, let the degree cut bee 18. But yet 
haue you not the quantitie ofthis Angle, but onely the degrees cut ar eactr 
obſervation. Wherefore now you are to dedutt 18. the leſſer from 40. the 
greater terme, the remainder will bee 22. the true quantirie of the given 
Angle. Burhad this remainderexceeded 60. (which 1 5two right Angles,or 
a Semicircle) then muſt you haue deduRed that remainder our of 120. the 
whole circle, and the remainder of that laſt deduction had beene the 
quantitie required; which circumſtanceinthe Perafor needeth nor, where- 
withall worke thus. __ | x 
Place your Inſtrument at B. in the former Diagram. (the Index ſtanding 
onthe Diameter wherethe degrees commence)then turne about the Inſtru- 
| ment 
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addetogether the quantitie ofthoſe two 


ment onthe ſtaffe (the Index remayning ) towards A. till your ſight bee 
parallel tothelineB A. and there your Inſtrument fixed, remouethe Index, 
direQing your ſight towards C. tobe likewiſeparallell ro BC. where ob- 
ſerue what degree the edge ofthe Index cutteth,which will be 22. the quan- 
titierequired. And here note an exquiſite diſpatch. 


As 


TT 


Cunaz, VI, 


To take any horizontal diſtance at two ſtacions, by Sinicall com- 
pul ation, 


©2209 VppolcA and 
«W2M | B.betwo pla- 
NL. CES given, & 
Me) JSP letitberequi- 
FS EDT red to know 
the diſtance fromeyther of 
them to C. Firſt, place 
your Inſtrument at A. 
where dire&ing your ſight 
firftto C. and then to B. 
take the quantitie of that 
Angle,as was taught inthe 
laſt Chap.which ſuppoſe 
to be 26.degrees,then mea- 
ſuring from thence to B. 
ler the length there found 
be 20. where placing your Inftrument, take likewiſe the quantitie of that 
Angle as before, which let be 19. degrees. Now to findethequantitie of 
the third Angleat C. (Foralmuch as by the 13. Taz ox 2 ux of the firſt, 
the three inward Angles ofeuery a is equall totwo right Angles ) 
glesat A.andB. already found, 
26.and 19. which makes 4.5. and that deduQted from 60. (which is two right 
Angles or a Semicircle) the remainder is 15. the quantitie ofthe Angle at 
C. So haue you gotten the quantitie ofeuery Angle, and thelength of one 


_ ofthe ſides, namely, the Stationary diſtance AB. Now to euery of thoſe 


Angles in the Table of Sines, finde out their ſeuerall Sines, whereof make 
colletion in your Field booke, orotherwiſethus. —=@qQ : 
ThenbytheRule of Proportion, rea- f A. — 26 — 978. 

ſon thus. If A B. 707. the Sine of 15. ""W : 
degrees yeelde 20. the ſtationary di- wp [ 
ſtance, what A C. 83 9. the Sine of B, JF C. — I5 — 707. 7 
19. degrees, and multiplying 839. by 20, | | 
and diuiding the Produtt by 707.thequo- { AB. — 20.Perches. J 
tus will bee 23. 5:5. for thediſtance AC. And againe, if A B. 707.the Sine 
of C. 15. degrees, yeeld 20. the ſtationary diſtance, what B C. 978. the Sine 
of A. 26.degrees,and multiplying 978. by 20.and diuiding the Produ@ by 


707» 
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707. the quotus will bee 27 333. the diſtance B C. required. 
The Theoricall ground and reaſon of thisworke dependeth on the 15. and 73. 
TaroREMEsS of the firſt booke. a SL | FAY 
Where notein all works of this nature, that if any of the three Angles bee an obtuſe 
Angle, containing about 30. _ then. (ſeeing the Table of Sings excetdeth not 
30s) dedutt the exceſſe of the obtuſe Angle aboue 30. out of 20 (as if it were 4.4. the 
exceſſe whereof aboue 30. is 14. which dcdutt ont of 30. there remaineth 16.) and 
of that remainder ſeeke the Sine in the Table, which ſerues the turne.The reaſon here- 


of is , becanſe the right Sine of the _Archin the greater or leſſer Quadrant are all 
one and the ſame thing, 

Likewiſe note alwayes in your working by the golden Rule, that the Sine of the 
Angle oppoſite to the Stacionary line (as in this example 707.) muſt bee your firſt 
propertionall number; aud moſt fitly (though it may be atherwiſe,tranſpoſitis ter- 
minis medijs) the diſtance betweene the two ſtacions fhe ſecond, and the Sine of 
the Angle, oppoſite ts the ſide, whaſe length you ſeeke the third. ; 

And note alſo, that not oncly this, but all other the like Propoſitions are to be yer- 
formed, aſwell by the Peraor and Theodelite,as the Circumferentor, the Ta- 
ble of Sines being had in any voyde paper, or much rather thoſe ſmall Tables of 

Logarithmes, or of Pitiſcus, which are imprinted by themſelues in ſmall volumes, 
being moſt excellent pocket-companions for infinite Concluſions aſwe IGeometricall as 
Aſtronomical, | 

And if any deſire the performance of this Propoſition, or the like by protrattion; 
let him diligently obſerue the doFring of the next. 


TIT ora — I r—g——— = k = pang ——_—_—_y —— — I EI—_—_— 


Cuarcl7. 


... "5. - Wis. WIS. os 
T's take the diſtance aſwell betweene diners ſeutrall places reqgta ſion 

your place of being, as betweene your being, and thoſe ſenerall places, 
by the belpe of two ſhacions, | 


B 
_- 
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L<S9V ppoſe A.B. and C. bee three places giuen remote from your 
F< place of being, whichletbeat D. and let itbeerequiredar D. 
£236: to findethe ſeuerall diftances, aſwell betweene AB. and BC. 
as betweene DA.D B. and DC. Firſt place your Inſtrument 
WT Gn—= atD.anddiretting your fight to A. obſerue what degree is 
there cut, eyther by the Needle of the Circamferentor, or by the Index ofthe 
Peraftor,which let be 32 £.degrees, to be noted for your firft obſeruation,the 
turning your ſight to B.makethe like, where you finde 21. degrees ,and the 
liketowards gr be... 15. degrees. Then your ſecond Stacion, (not be- 
ing limited) make choyſe thereof with ſuch diſcretion (if the place will af- 
foord it, asat E.) that your Stationary diſtance bee no leſſeat the leaft then 
+. ofthe other diſtances from you, how much greater (with reaſon) makes 
no great matter; andas neere as you may, let it makea right Angle with the 
firſt obſeruation of your firſt Stacion, then for the laft worke of that ſtacion 
dire&t your {ightro E. obſeruing rhe degrees cut 120. then take vp 
your Inſtrument , and leauing a marke at D. meaſure from D. to. the ſta- 
tionary diſtance, which ſuppoſe 48. then at E. plant your Inftrument pre- 
ciſely as at D. vſing the helpe both of your Needle and backe ſights herein, 
looking backeto your marke at D. whereofſpeciall care is to bee had, or 
maine 
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maine errors may enſue : which done, dire& your ſight firſt (as atthe firſt 
| ſtacion) to A. obſeruing the degreetherecut 45. the like to B. 315. de- 

grees, And laſtly, to C. Tho Sohaue you finiſhed; if you omit not 
the colleion of your ſeuerall obſeruations, whichin your Field Booke or 


otherwiſearethusto beexpreſled. d 
(3 — 32 . 
j - Pi 
Then prouide a cleane ſheete of pa= 3 ——g7 
per, and according to theſe colleti- hs at 
ons layde before you, protraft the ſe» [. p $6 : ” 
werall angles or degrees here obſerued, ' | ap. $ 48. 
45 is taught inthe next. 
1 — 45. 
<2. "3 -— zz. 
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To protratt any nanher of Angles or degrees taken by the Peraffor, 
T beodelite or Circumferentor, at ſexerall obſeruations. as 


22” whereby the quantitieof each ſeuerall diſtance there 
2 for, may appeare. Firſt, on your paper prouided, draw 
z then laying 


he point E. dfaw out atlengrh the 
=_— - lines 
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lines E L.E M. andE N. till they interſe&ttherhree formerlines; drawne 
from D. as in thepoints A.B.and C. by which interſeQions from point to 
point, draw the lines A B. and B C. So have you finiſhed yourProtraQion, 
Andby applying the ſcale of your Protraftor, (whereby the ſtacionary di- 
ſtance was laide downe) to any line or diftance, the ſeuerall quantities will 
appeare to be asthey areexpreſſed in the Diagram;on the ſeuerall lines ther- 
of, as was required. *s 

But here is to be noted, that if thoſe former obſernations were made and taken by 
the Theodselite, then this ProtratFion is to be made atvd layde downe by the Pro- 
traitor belonging to the Theodelite, being dinided into 360.degrees, as is before 
mentioned, which is to be performed in allreſpetts according tothe rules and inſtru- 
cFions before delinered. 
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To take any acceſsible altitude by the Circumferentor or Plaine T able 
with the dinided ſights. 


| Vppoſe A B. to | 
 bcea perpendi- 
Ne cularkeight, & 
$ letir beerequi- 
| <dT red from C. 
(whoſe diſtance to B. is acceſl= 
urs as CC  *® 
thereof! Firſt, place your In- _ | 
ftrumentat C. prectſclyhorizoncall, by helpe of the plummet hanging on 
the ſhorter ſight; whereunto great care muſt bee had aſivell in this,as all 0- 
ther works of this nature, or maineerrors willariſe, then moue the vanie on 


the looget ſi Nb and downwards, till through the hole therein,and 


pines head 6n the toppe of the ſhorter ſight, you eſpie the Summitic 
ofthegiten heightat A. where note the <quall diniſions cuton thelonger 
ſight by theedgeofthe vane, which fuppoſetobe 49. then meaſurethe di- 
tance from C. to B. whichler be 110. And the ſame proportion which 40. 
thepartcut hathto oo the ſide of the ſquireproie&ted on the Inſtrument, 
thelikehath the altitude A.B. tothe meaſtred diſtance, 110. Wherefore 
multiply t 10. thediftance by 40. the parts cut, and divide the Produtt by 
r00.the quotus will be 44-the altitude c—_ — _ 
But it hapneth oftentimes that the altitude required is of that height, that 
youcarinot produce the vane tow inough, to ſeethe ſummitie of the height, 
as before.. In which caſe youare to vie the Index to be placed on the wyer- 
WIEHL4D oY pe 157% x28 HTN > NET. =P 
pinne inthe edge of the ſhorter fight, andturning it vp and downe cloſe by 
the right edge ofthe Inſtrument, rill through the light thereof, and by the 
wyer pinneyou efpie the ſummytieof thegiuen height, andthen note the 
parts cut on the ſame edge oftheTnſtrument, by the fducial! edge ofthe In- 
dex. For the ſameproportion'which chefarr cut, beare to 60. (the imagi- 
he like hath the meaſured diſtance 
to 
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ro thealtitude required. Wherefore, multiply the ſame meaſured diſtance 
by 60. anddinidethe Produ by the partseur, the quotns ſheweth your de- 
mand. Andif you defireto know the Viſuall or Hypothenulall line, multi- 
ply che meaſured diſtance by the parts cut on the edge of the Index, and di- 
uide the Produdt by the parrs cut on the edge of the Inſtrument ; the quotus 
(hewerh what you delire. For what proportion the parts cut on the edge of 


the Inſtrument, beareto thoſe cut on the edge of the Index;the like doth the 
meaſured diſtanceto the Viſuall line. 


And here is to be noted, that of thisleter worke theplaine Table bath no ſe; 
and therefore of all other Inſtruments moſt unfit for theſe purpoſes of Altitudes and 


Profun- ities, without helpe of the quadrant ſpecified in the deſeription thereof, 
CHAP. 3» 


Or with the Circumferentor, by Protraftion, thus, 


J Lace your Inſtrumentat C. as before, and thereobſeruethe quantitic 

4 of the Angleot altitude, which bzing gotten, protra& and lay downe 
the ſameas hath beenetaughr, and on the baſe line from. C. to B. lay 
downe the meaſured diſtance 110. at the end whereof, as on thepoint B. ei- 
therby the6.ProBLEwme of the ſecond Booke, or with helpe of your Pro- 
traQtor erecta perpendicular lineas AB. to cut the other ſide of theprotra- 


Red Angle, as in A.and with applying your Scale thereunto, the altitude 
- appeareth, as was required. | 


. 
_ 


| CHare, XX, 
To take any acceſſible altitude diners wayes, by the PeraFlor and the 
Quadrant thereof. os 
"1 a Vppoſe M N. to be a Me 


perpendicular height | 
)Bluen; and let it be re- 44 | 


0) te? quired from O.to find LE 
FSOTDUCTthe Altitude thereof. [394 J& 
Place your Inftrument preciſely Ho- w » ke 
rizontall at O. as before is taught, ; + 
then mooue your Quadrant vp and : i 
downe, till rhrough the ſmall round 3f19 __ 
hole, in the end of the light towards © +8. N 


' on the Quadrant(asitis de- 
ng I) and by the pin in the great round hole of the other 


; ſpicthe Summyrtie M. of the giuen height, where letting your 
—_ the diſtance O N. which ſuppoleto be 48. then looke 
Jy: the fide C D. of the quadrant, for the 48. line, reckoning fromthe Centre 
| P.and paſſing downe by that lineto the edge of the handle or Index (which 


i ſuppoleto tand now onthe line PÞ F, _ - from the Centre of " = 


_—_—— 
— 


me. 


T he Surueyor. __ Cnarao, 


of Pitiſcws, or any other Canon) Reaſon thus : If ON. the radius ro0000. 


morethen4, the length ofthe viſuall or hipothenuſall line O.M. as before. 


drant) note what line (paſſing from the other {ide A.B. of the quadrant) the 
former line 48. meeteth and interſeeth on the edge of the Index, ſuppoſed 
25 beforethe line P. F. and you ſhall find it ſomewhat more then 34. where- 
fore I conclude, that the altirude A B. is ſo much: and noting what pre of 
the Indexis there cut, you ſhall find it ſomewhat more then 58 $.the length 


of the viſuall line, or hipothenuſall O. M, Whereis to be noted, that in all 


workes wrought with this quadrant, the (ide thereof A. B. repreſenteth the 
perpendicular height, the fide C. D. the horizontall diſtance, and the Index 
or handle, the hipothenuſall or viſuall line. 


Or Simically thus. 


Auing placed your Inſtrument as before at O. By the Pegrees on the 
limbe of the quadrant, obſerue the angle of altitude M ON. 35.de- 
> B®orees 1'9.and meaſuring the diſtance O N. 48. as before(bythe helpe 


yeeld 48. the meaſured diftancez what MN, 70848. the tangent of the An- 


-gle MON. 35. degrees, x'9. and multiplying the tangent 70848. by 48. the 
meaſured diſtance, you ſhall produce 3400704. which parted by the radius 


100000, quoteth 34 r33%+-. or in leſſer termes, 34 3357. thealtitude MN re- 
Againe,if O N. the radius 100000. giues 48. the meaſured diſtance, what 
OM. 122554. the ſecant of the Angle M O N. 35. == I'9. and multi- | 
plying the ſame ſecant 122554. by 48: and parting the ProduRby the radius | 
T0000. you haue 58 334339. orin leſſer termes, 58 3433. being ſomewhat 


Or by Protratlion, thus. 


Lacing your Inſtrument at O. as before, obſerue the Angle of altitude 
M ON. and meaſure the diftance from O.to N. And thenproceed to 
protrafting thereof, as is taught in the later part of the laſt Chapter be- 
fore going; and the worke is finithed.. _— 


- 
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4 .* Sos 20s 


To find ont any inacceſsible beight by the Peraftor, T heodelite, or Cir- 
cumferentor, 

B 

” 

x\ FP My | 

” if "_ 
_ "ES 1 

RIOTS” ; 6-2. 120-92 53-8. DOORS —_..-.. 
4 aa” _ HE 


ve: T may oftentimes happen that inacceſſible heights may be re- 

» quired, when by reaſon of waters , trenches, danger of ſhot, 
or manyother impediments, a man cannot approchto the 
>\f Baſeofthealtitude required; yet ofneceflity to bee had and 
ER knowne, which to performe;, in a mofyabſolute and exa&t 

manner, workethus. | 

Suppoſe B C. ro be a perpendicular height giuen, vnto the Bale, whereof 

C. (by ſome impediment) you may notapproch neerer then D. yet the al- 

titudeis required ; wherefore place your Inſtrument at D. preciſely hori- 
zontall, and obſerue the Angle of altitude, asis before taught, whichlet be 

53. degrees, 8'. then looking backwards, make choyſein a right line from 

| C, by D. ofa ſecond ſtation, whichlet be A. and meaſure the diſtance from 
| D. to A. which ſuppoſe 40. thenat A. place your Inſtrumentas before, and, 
likewiſe obſerue there the Angle ofaltirude, which ſuppole 36.degrees, 2 
j ſo is your Inftrumentall workealready finiſhed. Then repayring to your 
|  Canonof Trianeles, finde the complements of the Tangents of thoſe rwo 
Angles taken, which of 5 3.degrees, 8'. the angle firſt obſerved, is 74991. 
and of 36. degrees, 2'. the Angle of your laſt obſeruation, is 137470. be- 
tweene which two complements take the difference, by deduRing thelefler 
fromthe greater, which will bee 62479. and then (for as muchas the ſame 
proportion which the difference ofthe complements 62479. beareth to the 
radius 100000. the like hath the meaſured diſtance betweene your two ſtatt- 
ons DA. 40. and the requiredaltitude) multiply the radius 100000. by © 

the 


I52 
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the meaſured diſtance, the Produ& is 4000000. which parted by 62479. the 
difference ofthe complements quoteth 64 :3-2t-:for the required altirude. 

And ifit bee required, to haue the length of a ſcaling ladder to extend 
from D. to B. orthe length ofthe viſuall line A B. or. the inaccefhble di- 
ſtance betweene D. and C. by reſpe&iue obſeruation of what was taughtin 
the laſt Chapter; they are cally reſolued. 


ww 


To performe the ſame by Pretraion, 


Hz gtaken both the Angles of altitude, and meaſured the ſtationa- 


ry diftance A D. 40.as before; protra& the ſame thus; Draw a right 
line out at length, as E F. in the former Diagram,then on any poitit | 
thereof, as at D.protra&the firſt Angle taken, 53: degrees, 8 . ( as before 
raught) then from D. towards E. lay downe the ſtationary diftance 40. to 
endin A.on which point A. protra&t your other Angle 36. degrees, 2'. and 
continue forth the vpper {ides ofthoſetwo Angles,till they interſe each 0- 
ther asin B.from which point B.by the6.of the ſecond, or by helpe of your 
Protra&or,let fall a pepgpeicuter, tocutthelineEF. as B Cn C. which 
line B C. ſhall repreſent the giuen altitude, the height whereof,and the ſeue- 
all lengthesand diſtances inthe whole worke contained, is ſpeedily had by 
applying thereunto the ſame ſcale, whereby your meaſured diſtance was laid 
downe. | 

And here is to be noted,that m\all workes of this kind, it is very re- 


quifite to take your ſtationary diſtance as large as conueniently.you may, 


for that otherwiſe by reaſon of the acuitie of the Angle, as here of 4 B 


D, you ſhall hardly diſcerne the true point of interſeion by the lines 
B 4. and BD. whereby, or from whence you may preciſely let fall the 
perpendicular BC, as before m his due place : by negle## whereof mayne 


errors may inſue. + pals : 
Wherefore a moſt excellent, abſolute and exai#courſe is that in the 


former part of this Chapter, for the performance of all manner of con- 


cluſions of this Kind, and to be preferred before all others. - 
And here now might 1 much inlarge this worke,by inſerting ſeuerall 
Propoſitions for the taking and finding out of diſtances in beights, with 


the menſuration of profunaities diuers wayes ;, all which and infinite 


other concluſions are fully included within the hmits of theſe few former 


inſtruffions, and with diligent obſeruation and praftice thereof may 


bee well Þnderſiood and performed; for whoſo can take one height ar- 


tificially, may performe another, and by dedufing the one from the v- 
ther,may decerne the difference : and be that can skilfally take an alti- 


tude, by the ſame rule may performe a profunditie, being the one 


a diref# conuerſion of the other, without alteration or any difference, ei- 


ther in the Theoricall ground, or praike operation thereof : wherefore 
to make great ſhewes , or accumulation of needeleſſe varieties to one and 


the 
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the ſame purpoſe, were but expence of time 'Mnto my ſelfe,and cauſe 0 
confuſion to the learner, ſeeing feweſt Precepts ( ſo 8 " 4 4 
teſt, aſwell for apprehenſion as retention, 

But before I paſſe farther, let this bee remembred, that in all the 
former obſernations in taking of heights: the beight of your Inſtru- 
ment is alwayes to be added to the altitude taken, | 


— 


W— FY = TO 


. 
An 


_— A. 


Es. __— 


m__ TT 
To take the plot of a Field at one ſtacion; taken in any part thereof, 


from whence you may View all the Angles, and meaſuring from 
the ſtacion to enery Angle, 


STZESwv9 Vppoſe A BC DE F G.to bea Field, whereof it is required to 
(G2 rake the Plot. Firſt, cauſe papers or other markes to be placed 
WINS: dire&ly in euery Angle; and then make choiſe of fome ſuch 
þS { p) conuenient place within the ſame, as from whence you may 
SES (ct view theſeuerall Angles thereof, and there as ar X.Plant 
your Inſtrument; ifit bethe Pera/Zor, Theodelite, or Pleine-Table, faſten the 
Inftrumentto the ſtaffe with the ſcrue-pinne, that it ſtirre not till your worke 
be finiſhed, the needle ſtanding on the Meridian line ofthe Carde, ifthe Cir- 
camferentor, that. care is already taken ; but admit the Pero ;* then direft 
your ſight, by turning the Indexto any one Angleat yourpleaſure, as hiſt 
_ to A. andobſerue the degreethere cut by the edge of your Index,which ct 
be 10.and with your Chaine meaſure from your ſtation to thar Angle,which 
ſuppoſe 30. then dire& your ſightto B. and performethelike,andſoro C.D. 
E.F. and G. till you haue finiſhed; ill enteringas you paſſe your —_ 
obler- 


\ 


wks alt 
DE ee cn ot 


, 


CO— 


_—_——__. 


I54. | 


JN Cr 
PS:2 


— 


CuaP2, 


The Surueyor. 


- obſeruations, 


afwell ofdegreesas linesinto your Field-booke, as wasfor- 
merly taught in Chap. 10. which when you haue finiſhed ſhall appeare 


to beethus. 


$10 1.2: 
ſe Ta \ 10 20 |— 
if hich being layde before you, ſhall | 26 B12:1- 
moſt (peedily Sdexatth beprotratted 395 4 Fr 
and layde downe, as is taught in the zi | 3 
next. 66 | 47 | 5 
I Q1 18 |V8 
Trogzg! 41 15) 


Cuar ENDL 
T 0 protraFt and lay downe the obſernations made m the laſt Chapter, or 
any other takenin the like ſort. _ 


tun? Akea cleancheete of paper, and draw arightline thereonat 
& 1983) pleaſure as PQ. in the Diagram ofthelaſt Chapter, repreſen- 
CY ting the meridian Line; and laying your Field-booke before 

| you with the former obſeruations; Firſt, place the Centre 
2 of your ProtraRor (the Semicircle vpwards) on any point of 
thelineason X. with the Meridianline of the ProtraRor direRly oner that 
onthe paper; where keeping your ProtraQor fixed, note all the degrees vn- 
der 60. taken in your Field-booke, as 10. 26. 39+. and 51. _ which {e- 
uerall degrees on the limbe of your Protrator by the edge thereof,make ſe- 
uerall prickes or points with your protraCting pinne, asat H.I.K. and L. 
Then conſidering that thoſe degrees are vnder 60. and therefore to lye on 
the Eaſt ſide of your plotor meridian lineP Q. lay the edge of theſcale of 
your Protraor on the Centre X. and cuery of thoſe points H.LK. and L. 
and draw from the Centre X. vnder the meridianline PQ. the ſeuerall-lines 
to A.B.C. and D. layingthem downe of the ſeuerall lengthes, belonging to 
them, accordingtoyour Field-booke, as X A.,o XB, ,.i.X C.,* and 


2 


'X D. ;5. making prickes or pointsat theend ofeuery ſcuerall length, as ar 
'A.B.C.and D. and then from point to point, draw the lines AB. BC. and 
CD. ſo bane you finiſhed the worke on the Eaſt fide of your Meridian.Then 


placeagaine your Protrator in a!l reſpeRsas before, and note all the other 
degrees being aboue 60. as 66. 81. and 105+, which by the edge ofthe Semi- 
circle marke out as before, as at M. N.and O. and ſeeing they belongto the 
Weſt fide of your worke,draw yourlines from the Centre X. vpwards to- 
wards thoſe three ſeuerall points, laying them downe with their ſenerall 
lengrhes obſerued in your booke, as X E. ,?.5. XF. 5.3. and X G. _- 
_— points as before at the end ofcuery length; and laſtly from point to 
pointdraw thelines A.G. G F. F E. and E » 90 ſhall you incloſe the Fi- 
gureABCDEFG. withe 


gure uall Angles and proportional lines to the mea- 
ſured field as was required. 3 : aa aids aa 


CH Are. 
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he. A 


Cuae, XXII11. 


To take the plot of any Field at one ſtacion in any nc Angle thereof, 
from whence. may bee ſeene all the other Angles of the ſame Field, 


and meaſuring from the ſtation to enery Angle. 
—— 


PIR Vppoſe ABCDEFG. tobea field, the plat wheteofisrequi- 
CAP yred tobe taken. Firſt, cauſe whites or markesto be _ 
Geet \h Tin enary Angle, then make choyſe ofthe moſt contieni- 

ent Angle, from whence you may beſt view all the reſt, asat 
& EMS A. where place your Inſtrument as before is taught, and di- 
reQing your lightro one of the next Angles on eyther hand as to B. obſerue 
the degrees cut bythe edge ofthe Index, which let bee 24 x. degrees and 
meaſurethatline'A B.,z. 7. then turning your Indexto the next, as to C. 
make the like obſeruation 6:1 3 +. degrees.and meaſurethe length A C., 2.2. 
andin like mariner procecd tothereſt, asto D.E. F. and G. ftill expreffing in 


your Field-booke your ſeuerall Angles and Linesas before is taught, which 
having finiſhed will thus appeare. 


SORES LAE6-44. 4 / | 
And then protraft,and lay dewne the 24 « 33 4 | | 
ſamein all reſpetts, according to the in- | 13 7, 1 $1 
ftruftions of the leſi.Chapter. The order 9 A =—_—_.., 
h by the Di 10 | C 2 
"43 whereof appear eth by the Diagram, A 65 T 
ETNTT7 
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CHAP. 25, 


Totake the Plot of a Field at one ftation in any Angle, from whence the 
- reſt maybeſeent , andby meaſuring the ſides of the Perimeter, 


A 


a3 Vppoſe ABCDEFG. bes Field tobeplotted. Bi vp 
markes as before, and chuſcan Angle fitteſt for your purpole, 
from whence you may ſceall the ref, and there plant your In- 
p ſtrument as at A. then dire& your ſight to one ofthe next An- 
PSTDEC gles,oneyther hand, as toB. and note the degree there cut, 
3. 4hd meaſure the length of that line A B. ,3. :. then dire& 
| kt to C. and note the degree there cut 12 5; andmeaſurethe linc 
Joy png, ct andin like manner worke forwards to 
D.E.atd F. and then note (haui kniſhedar F.) that you have yet re- 
| two lines tomeafure, namely, FG.andG A. and but onedegree 
to beetaken, as from A.to G.(Thereaſon whereof dependeth on Tr: 0s. 
74-1.) wherefore meaſure thelineF G.,z, 7. and expreſſethe fameinyour 
Booke without any degree; and laftly,d1- 


reftingyour ſight to G. obſerne the de- |_d_j o | 21 | 
ree cutte 95 5. and meaſtring the = 9314 | 
line A G.place thelength thergofin your 13% | 33 | — 
Booke ,;- 6- againſtthe laſt degree taken, 6 21 | — | 
So haueyou finiſhed your Field-worke, | 116 | 36 | 5 
and your obferuations ſtand thus. 104 | 41 | 8 
hich ave to be protracted andlayde downe —  * 
#5 is tanebt inzhe next. 95: ] qr | 6 |} 
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CHAP, X X V I: 


To protratt and lay downe the obſeruations bad,according to the worke 
in the laſt Chapter, or any other taken by the like meanes. 


Raw 2 He ſcuerall degrees and lengthes ſo had and taken as before, 
B& 199 and expreſſed in your Field-booke, being layde before you, 


ST caught in Chap. 23. draw out at length your ſeueral! lines A 

B.AC. AD. AE. AF. and AG. asinthe former Diagram, 
then opening your Compaſle on your Scale, take therein the firſt length 
23+ 4-4t which diſtance with one foote in A. ſtrike with the other an Arch 
through the line A B.cutting the ſame in B. then take your ſecond length ,z. 
at which diſtance with one foot in B. crofſ: rheline A C. in C. and draw the 
lineB C. then take the third length ,7.and with one foote in C. crofle the 
line A D. in D. and draw the line C D. and inthis manner worke forwards, 
laying downe euery length,and drawing each line till yon have incloſedthe 
Figure ABCDEFG. which ſhall be a like Figureto the meaſured Field. 


a _ —O. 


— 
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To take the plot of a Field at two ſtations, where all the Angles cannot 
| be ſeeneat one,and meeſuring as in the 22.Chapter, 


22 69 Vppole this Figure bea Field to bee plotted, which lyeth in 

& Lp, ſuch ſort, as * noone placeall the Angles # EIA cc be 

SYN ſcene. In ſuch caſe make choyſeofa place for your firſt ſta- 

#) £27 tion, where may beviewedas many Angles thereofas pol- 

PV liþly you may, which let __ where you may ſee the he. 
ra 


WY workethus. Firſt, according to your degrees taken, and as is 
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rall Angles at A.B.C. D.E. and F. then plant your Inſtrumentin M. and 
there obſerue all thoſe Angles, and meaſure the ſeuerall lines, beginning 
from M.to A. and ending from M.to F. as is taughtinthe 22. Chapter, ſo 
hane you finiſhed theworke of your firſt ſtation. Then (before you remoue 
your Inftrument) make choice of ſome other conuenient place for your ſe- 
cond ſtation, from whence you may ſee allthe other Angles not formerly 
ſeene, asthoſeatI.H.and G. which let beN. vnto which placedire& your 
ſight,and obſerue thedegree cut 65.then meaſure the ſtationary diſtance M. 
N. ,; .and leauingamarkeat M.remouenow your Inſtrument to N. where 
place itpreciſcly as it ſtood at M.with helpe cou needle and backe fight, 
then obſerue your ſcuerall degrees, and meaſurethe ſeuerall lengthes from 
N. your ſecond tation to I.H.and G.as before,and your Field-workeis fini- 
ſhed. So as youremember alwayes to expreſſe your obſeruations in your 


Field-booke, which ſhall thus appeare. 
BY Wn 
83 + 29 | — 
IO09 2+ | 19 Y 
| I. Sta. - IO 5» | 26 8 
Tobe protrafied and leyde downe #5 is ay n = + -® 
taught inthenext. = 6 YH 
| 555+ | 16 TY OR 
fla.dift, $ 65 |_49_|_— 
| | 74 4 26 | pong 
Fo ak $46 | 29 LIE | 
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To protraBt and lay down any obſernations taken,according to the work 
of the laſb Chapter. 


vx N a fayre ſheete of paper draw a right line at letigth in any cott- 

Y, uenient placethereof, as K.L. inthe Diagram ofthelaſt Chap- 
18 ter, which line is net to be takeh as before for a meridian line, 

& but ſuppoſed to bedrawn according to the degreetaken from 
SS the firſt to the ſecond ſtation;and therefore call itthe tationa- 
rie line, and thereon lay downeyour ſtationary diſtatice {.. as 
from M.to N. which two points ſhall repreſent your two lations, then on 
M. the point of your firft ſtation, place the centre of your ProtraQor(the Se- 
micircle vpwards) turning it about till the degree 65. on the limbe of your 
ProtraQtor (being the degreetaken from the firſt tothe fecond Racian) cut 
preciſely the ftacionary line drawne, and there keeping it firme and im- 
mouecable, marke out the ſenerall degrees of your firſt ftacion; according to 
your Field-booke; and ſo worke on inall reſpeRs as is taughtin Chap. 23. 
which efteRed, remoue your Protraorto N. the point of your ſecond ſta- 


tion, 
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tion, where placed preciſely, as atthe firſt, worke forwards with th 
and lines of your ſecond ſtation, as before; and ſo have you finiſhed 


e degrees 


i. 


_— 


_ — 


Cuare, TIETX,; 


To take the Plot of 4 Field at diners ſtacions in diners Angles,where all 
cannot be ſeene from one,and to meaſure as in the 24, ([hapter, 


2 ag V ppolſethis Figurebea Field tobe plotted, whoſeangles can- 
L2þ not beeſecne from any one Angle thereof, wherefore imagine 
"Ib youare now ſtandinginthe Angle A. from whence you view 

De) IP and conſider what Angles may there bee conueniently ſeene 

FC and taken, which you findto bethoſe atB. C.D.andE. then 
dire&Aly in thoſe Angles cauſe markes to beeplaced, andplanting your 

Inſtrument as before is taught in A. dire& your ſight firftto B. then to C. 

after to D. andlaſtly to E. noting the ſeuerall degrees cut towards each ſe- 

uerall Angle, and meaſuringasin the 24. Chapter, from your ſtation toe- 
uery ofthoſe Angles ſeuerally, and your worke of that ſtation is finiſhed. 

Now forthat you ended yourlaſt worke at E. remove your Inftramentto 

that Angle, and there plantit preciſely,as at the firftſtacion,vling both your 

needle and backe-ſight for your helpe therein; And here conſider what 

Angles from hence may beperfe&ly feeneand taken, which on view had, 

you finde to beall the reſidue not formerly taken, as F.G.H.F.K.E. and M. 

wherefore hauing your markes placed, take your ſeuerall obſeruations and 

meaſure your ſeueral lines to every of theſe Angles, as to thoſe of the firft 

- Ration, taking them in order as they lye,and you have finiſhed. But ſuppoſ: 

at this ſtation, you could haue ſeene onely 24 Angles at F. G.H. = l. 
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then here muſt you haue finiſhed thoſe, and remoued your Inftrument to 
I. forathird ftation,and there to haue performed 'the reſt, or as many as 
there you might, and ifany remaining, to take a fourth , and a fift ſtation, 
&c. till you haue finiſhed, wherein many words are needlefſe, the matter 
beingapparant. Your obſeruations ofthis worke are theſe. 

Andletitbe noted, that where for breaitie 


a— ſake in mine inſiraitions, aſwell here as elſe | 4 LAGS 8 
where , 1 omit to expreſſe particularly, the ſe= [TE IS 27 
gerall degrees and lengthes obſerued and taken = At G 
berweene each ſtation and the ſeuerall Angles, 85z| 55 8 | 
(which would be noleſſe tedious, then trouble- he + A T” 
ſome in breeding confuſion) # obſerue «a due |= 7 —[- — 
order in the placing of theſe obſeruations of 4 &-. TY 
degrees and angles, according tothe order of {28 32 7 
the letters about the plot, as the firſt degree 9 nu 22 
and length 116%. .3. 5. belong to the firſt = 1 - > 
line A B.the ſecond tothe ſecond A C.audthe TH | 4 3 
like of allthe reſt , which are to bee protratted 5. To. | 
and layde downe,as appeareth in the next. oO 00 

| C HAP, X X X . 
To protratt and lay downe any obſeruations taken, according to the 
orke of the laſt Chapter, 


He ſpcedieſt and exatteſt courſe for protrafting works of this 
nature, conſiſting of diuers ſtations is thus. Firſt, draw a right 
' lineatlength on your paper, to repreſent the meridian line,as 
N Q. in thelaſt Diagram, whereon placing your ProtraQor, 
. +». Worke inallreſpetts as is taught in Chap. 23. forthe obſerua- 
tions of your firſt tation ſo ſhall you finiſhas much ofthis worke as is in- 
cluded by thelines AB. B C. CD. and DE. the worke of your firſt Rtati- 
on; then by the point E. where you left, draw another meridian line as P 
Q. which'(byP « o s. 3. 2.) make Parallel to the firſt line, N O. and then 
on the point E. place your Protraor inall reſpe&s,as at the firſt, & worke 
with the reſtas before, whereby you ſball finiſh the worke of your ſecond 
ſtation, andperfe&tthe Figure ABCDEE GHIK L M. with equall An- 
gles, and proportionall lines to the meaſured field. And ifthere were more 
ſtationsto be vicd inthe Field-worke, then at the point where the worke of 
each ſtation endeth, youare to draw another meridian line parallel to the 
reſt. Or before you begin your prottaQion, you may draw diuers parallell 
lines on your paper, repreſenting ſo many meridians, and by helpe of your 
parallel diviſions, placed at eyther end of the Scale of your Protraftor, you 
{hall on any point fallingeither vpon or beſides thoſe Meridiansplace your 
ProtraQor parallel as you pleaſe. And this kind ofprotraQtion may be vſed 
inſtead of that taught inthe 28. Chapter, as the better, though eyther will 
ſrue,and both tendingto oneend. 


Hit ver 


Cnay, 21. T he third Booke. I55 
Hitherto hane 1 taught after aperfett andexats manner the menſuration of ſeuc- 

rals (by diners meanes) where one field or cloſe onely is to bee taken by it ſelfe : But 

if many ſenerals (as « whole Lordſhip or Mannor) were to bee meaſured and plot- 

ted together : I hold not theſe former courſes the fitteſt : but rather thoſe which ſhall 

bee hereafter taught. But firſt 1will deliver ſome few direttions and examples, for 


the dimenſion of ſeucrals after another order, by interſeftion of lines at ſenerall ſta- 
cions as followet h. | 


Cu av: X-X-X-1; 


T o take the plot of any field at two ſtations, ſoas all the Angles may 
a ſeene from both ſtacions, by meaſuring ouely the ſtationarie di- 
ance, EY 
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DADE of; va ABCDEFG.bea Field, theplot whereof is requi- 
| 8B redto betaken. Firft, make choice of two ſuch conuenient 
© 4b places for your Stations, as from whence you may ſee all the 
0%) be) Angles about the Field; with theſe farther conſiderations, 
 &E<S © that the diſtance betweene your ſtations bee ofconuenient 
length, the longer the better, that they lye towards the middle of the 
field; and thatneyther ofthem lye interpoſed in a right line betweene the 6- 
ther, and any Angle ofthe Field; but to be choſen with fuch diſcretion, as 
all lines drawne from eyther tation to the ſenerall Angles, may interſe ech 
other with as large angles as you may, whichlet be the two points H. and1T. 
and cauſing marksto be placed incuery Angle, plant your Inſtrument at 
H. asis before taught, and dire&ing your ſight to A. obſerue the degree 
there cut; and the like to B. C. D. E. F. u G.andalſoro1. theſecond fta- 
3 Won, 
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tion, then take vp your Inftrument, leaning a marke at H. from whence 
meaſure the ſtationarie diſtance to I. where placing your Inftrumentpre- 
ciſely as at H. obſerue likewiſeall the degrees cut by your Index,direQed to 
each ſeuerall Angle as before : Ofall which ſenerall obſeruations keepe no- 
tice in your Field-booke as hath beene often mentioned; wherewith on a 
cleane ſheete of paper by the direRions of the 18. and 3o.Chapters, the plot 
thereofis ſpeedily protradted, and your bufineſle fully finiſhed. 

And here note the accuitie of diners (| thoſe Angles in the Diagram,cauſed by the 
interſettion of the pricked lines, notwithſlanding allcare had therein; and what 
iuconueniences may hereby grow without good regardgand yet are theſe Angles vſual- 
ly dr awne by many, who make a poore ſhift therewith. 


 ""_ nl me 
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To take the plot of any Field remote from you at two ſtations , when 
ether by oppoſition you may not , or ſome other impediment ou 
cannot come into the ſame, 


1 Vppole A 
Wl Bop 
F. bee a 
Fielde , 
whereinto by no 
meanes you can bee 
ſuffered ro enter, yet 
of neceſlity muſt the 
plot thereof be had. 
In ſuch caſe make 
choiſe of any two . 
laces, eyther necre 
d,or further off, 
all is one; ſo from 
thence you may 
well decerne the ſe- TO EIN WO w" 
uerall Angles ofthe ſame Field;and let your ſtationary diſtance bee the full 
length ofthe Field, at theleaſt if poſhbly you may; which two places let be 
G. and H. Firſt plant your Inſtrument atG. and by direQting your fight in 
order one after other to A.B.C.D.E. and F, the feuerall Angles of the 
Field, obſcrue the ſeuerall degrees there cut, asis before taught; then turne 
your ſight to H. your ſecend ſtation, and note the degree there cut ; which 
done, take vp your Inſtrument, leauinga markeat G. and meaſure from 
thenceto H. your ſtationary diſtance, and there plant your Inſtrument in all 
reſpeRts as before, and makethelike obſeruations to all the ſeuerall Angles 
of the Field, as formerly at G. So haue you finiſhed your Field-worke , 
which is to beprotratedand layde downeaccording to your Inftructions of 
the 18.Chapter. | 
And here note, by reaſon ofthe length of the ſtationary diſtance,how 
ex= 


Cray. 22. T he third Booke. 


excellently the lines iſſuing from thence, interſe&each other, which of ne- 
ceſhtie makes the concluſion abſolute. : 


Le ——_ 
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To take the Phot of any Field by making obſeruation at enery Angle; 
ana meaſurmy onely one line, but no part of the perimeter. 


ppoſe A B D 
CDE.bea —_ 
S229 Ficld, &ir ; 

is required 
to plot the ſame as 
before. Firſt, place 
your Inſtrument at 
A. and obſerue 
ſomenotable mark 
towards the middle 
of the Field;if there 
be none ſuch, cauſe 
one to bee foplaced 
as it may bee ſeene 
from every Angle | 
about the Field, IP's 
wanntebeFimmen A —_—__ 
dire& your {tight to 


F. and note the degreethere cut 109. and (your Inſtrument remaining)mea- 
ſure the diſtance from A toF. ,;. 32. (which ſhall beeallthemenſuration 
you {hall need to viein this worke) then dire& your ſight to B. obſeruing 

there the a cut 118 5. then remoue your Inſtrument to the Angleat B. 

andthere firſt dire& your light toF. taking thar degree 105 and thento C. 

tbenext Angle 88 ;. whichdone, remone your Inſtrument to the Angle at 

C.and there as before; firſtdire& your {ightro'F. taking that degree 106.and 

then toD.the nextangle 745.and ſo proceed fromangleto angle, firſt taking . 
your {ightto F.and then to the nextangle, till you haue finiſhed, wherein Ortakebere 
by the way obſerue this courſe; when you take your degrees to F. reckon **<right << 


| | £ | we. . no #4 | þ ”. orecsand 
thoſe on the Northend of your needle, and when you expreſſethem in your fromca8 the 
Booke,make inthe margent againſtthem "T9 1 2 oppoſite, 


a pricke, or ſome other marke, whereby 
. It may bee apparant, when you come TIS4 

to ProtraQion which are thoſe degrees, .| x, : 
from the reſt, which are to beereckoned = 
on the South end of the Needle, after ; 
the vſuallmanner, and belong to the 
perimeter : ſo.haue you very exa&tly 


| 109 | 21 7. 


«| 106 
747 


finiſhed your field-worke, and your ob- | Z 
ſeruations are theſe. $0 | 55 

Which is tc ve protratted asis taught —| 25 « ! 
tathenexrt. ne opt uh; 
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T'o protraFFand lay downe any obſeruations taken, according to the 
-worke of the laſt Chapter. 


wm: His kinde of protraQtion 1s ſomewhat different from all the reſt 
Sew) formerly taught, whereforc obſerue it thus. Firſt,draw diuers 
parallel lines oucrall your paper, of conuenient diſtance one 
from another (not exceeding the bredth of the Scale of your 
2 Protractor) which ſhall repreſent the Meridians; then with 
your obſeruations layde beforeyou, take a point in any conuenient place 
of your paper, whether vpon or belidesany parallel line, it is not mareriall, 
as at A.in the laſt Diagram, then thereon placethe Centre of your Protra- 
Ror (the Semicircle vpwards) turning it about on your protrafting pinne, 
till you find the oth or oppoſite parallel diviſions on eyther end of the 
ſcale, to lye eyther preciſely vpon any oneline, or <unly diſtant ouer or 
beneath the ſame; rhen looke in your booke whatarethe firſt two degrees , 
whichis 109. and 118. againft which two degrees,by the edge of your Pro- 
trators Semicircle, make ſeuerall prickes on your paper, whereby, and by 
the point A. draw thetwo right lines A F. and A B. out atlength, and from 
A.to F. lay downe your meaſured length ,7. 55. then onthe point F.place 
the Centre of your ProtraQor preciſely as before,by helpe of your diuifions 
on the end ofthe Scale, and find in your Field-booke what degrees you 
haue (more then the firſt already done) marked with points or other markes 
in the margent(as was taughtin the Field-worke)which are 10 5. 106. 93.6% 

5 ;- againſt all which degrees on your Protraor make ſeuerall prickes as 

efore, whereby, and by the point F. draw outat length the ſeucrall lines 
FB. F C.F D. and F E. remembring (as you are taughtin Chap. 23.) al- 
wayes to' draw thoſe lines proceeding from all the degrees vnder 60.down- 
wards or towards you from the point F. and thoſe aboue 6o. vpwards from 
the point F. T hen note,that by drawing out the line F B. you haueinterſe- 
Red the line A B. (formerly drawne) in the point B. on which point now 
place your Protractor as before, and findein your Booke the ſecond degree 
vnmarked in the margent {forthe firſt A B.is alreadie done, and likewiſe all 
thoſe which are marked) which is 88 3, againſt which, on your Protrator 
makea pricke, and thereby, and by the point B. draw the line B C. till ir 
Interle&theline F C. iti C. then place your Protrator onthe point C.as be- 
fore, and findein your bookethe next degree vnmarked, which is 74 =. and 
againftthat degree on your Protraor make a pricke, whereby, and by the 
x C.draw outat length the line C D. to cutthe lineF D. in D. and in 

ikemanner proceed with thereſt; ſo ſhall you include the Figure AB CD 
E. like vnto the meaſured Field. | 

Where notegthat now the points im the margent [erue Jou loparpoſeat an inſtant 
aſtinguiſhing thoſe degrees taken at each angle towards the point F. from the 0- 
thers unmarked, repreſenting thoſe of the Perimeter. 
This kind of worke well handled, is very exadt and artificiall. 


CHar. 
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To take the Plot of any Field at diners ſtations meaſuring onely the ta: 


cionary diſtances, 


f Vppoſethisirregular Figure to repreſenta Field, whoſeplotis 
GA 7 tobetaken. Firſt, poll. rhe —_—_ placed in euery Ne 
dic 4 thereof, and then (remembring thoſe cautionsand conſidera- 

86) J®7 tions in this behalfe deliueredin Chap. 31.) make choyce of 
9 &T©'G your firſt ſtation, which let beatN. where planting your In- 
ſtrament , dire& your ſight to as many Angles ſeuerally as lyes there with- 
in your view, asto A.B.C.and D.and take obſeruation of the ſeueral deg 
there cut, and then (before you remoue your Inſtrument) make choyce of 
your ſecond tation, from whence you may not onely ſee all thoſe former an- 
ples, but as many moreas poſhbly you may, which let be at O. then dire- 

Qing your light to.O. obſeruethe degree there cut, and taking vp your In- 

ſtrumenr, leaue therea marke, and meaſure the diſtance from thence to O. 

where againe plant your Inſtrument as before at N. and then direQing your 

ſight ro thoſe former Angles A. B. C. and D. note ſeuerally what degrees 
are cut, and you haue finiſhed for thoſe Angles. Now conlider what other 

Angles you can here eſpie asthoſeat E. M. L.and K. and thither likewiſe 

dire&t your fight ſeuerally, and make your ſeuerall obſeruations as before, 

which done (your Inſtrument remayning) make choyce of your third ſtati- 
on, (from whence you may not onely ſee thoſe Anglesat E.M: L. and K.but 
as many other vnfiniſhed Angles as you may) which let-be arÞP. then dire- 

Qing your ſight to P. obſerue your degreethirher,leauea marke at O. take 

vp your Inſtrument, and meaſure from O.roP. where againe plant _ 

| Rt 
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Inſtrument, and make your obſeruations of thoſe former Angles E. M. L. 
and K.ſo haue you thus farre wrought. And .now againe conlidering what 
other Angles you can here eſpie, you ſhall finde within your view F. G. H. 
and T. bengall the reſidue vnfinithed; wherefore here alſo make your ſeue- 
rall obſeruations oftheſe laſt Angles, and choyſe of your laſt tation,asatQ. 
whither direQing your fight, and making obſcruation ,take vp your Inſtru- 
ment, and with a markeat P. meaſure the diſtance to Q. where laſtly plant 
your Inftrument ,and making your obſeruations of thoſe laſt ſeuerall, An- 
glesatF. G. H. andI. as before; your Field-workeis finiſhed. Andby the 


dire&ions ofthe 18. and 30. Chapters, you may protra& the ſame accor- 


dingly. 
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To take the Plot of a Forreſd,or any ſpacious Common or Waſte of what- 
ſoener quantitie, by the Plaine Table, on one ſheete of paper with- 
out altering thereof. 


R 12:5 


C 


|. 2.2 Ho G 12.>L F 


<8 Vppole A.B.C.D,E.F.G.H.1. to bee ſomelarge irregular 
<A ground,andit is required toplot the ſame. Firſt, a ſheete of 


NS; Paper being placed on your Plaine Tableafter the viuall man- 
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Circles of conuenient diſtance, the vttermoſt extending neere the bredth of 
the Table, whereby you ſhall produce three ſeuerall circular ſpaces, which 
are thus to bee employed; Inthe vttermoſt, expreſſe the ſenerall lengthes of 
allſuch lines, which in paſſing forward in your worke ſhall bee found decli- 
ning or extending outwards, as the lines D E. G H. and I A. which lines al- 
wayes iſſue from an Angle greater thena Semicircle, the inclination where- 
of cauſeth the declination ofthe line: the ſecond which is the middlemoſt 
ſpace, let ſerne for the number ofeach line; and in the third and innermoſt 
pliew, expreſle the ſeuerall lengthes of all ſuch lines; as in pathng forwardes 
ſhall be found incliningor extending inwards, asall the other lines inthe fi- 
gure not formerly mentioned. | 

And theſe thus vnderſtood,proccede forwards in this manner. Plant your 
Inſtrument after the vſuall order in the Angle, where you purpoſe to begin, 
which let be A. and letthe CentreQ. on your Table, alwates in your whole 
 workerepreſent your place of Randing, then lay your Ruler on the Centre 
Q. andturning it about, thereon dire& your lightto I. and by the edge of 
the Ruler, draw the lineQ. K. (which ſhall be your inclolingline)extending 
ittothe vttermoſt Circle, and in the middle ſpace, on that line (which is to 
beare no number) place the Ciphero. then keeping ftill the Centre point 
Q. turne about your Ruler, and dire&t your lightto B. and by the edge 
of your Ruler draw the lineQ N. and in the middle ſpace on that line ex- 
preſſethe Figure 1. the number ofthe firſt line you goe on, ſo hane you on 
the Tablethe Angle K Q N. equallto the Angle IA B..in the field, then 
take vp your Inſtrument, and meaſure the line A B. ,5.2 3.which length ex- 
prefle on your firftline Q N. and foras muchasthelineis inclining, place 
the ſame in the innermoſt ſpace, as inthe Diagram; then place your Inſtru- 
ment preciſely at B. and turne it about onthe ſtaffe (your Ruler lying on 
your ea lineQ N. till you findethe famelineto lye parallel with theline 
AB. ofthe Field, hauing Q. towards you, and N. towardesthe Angle A. 
(for the Centre Q. in euery Angle muſt repreſent the poipt ofthe ſame An- 
_ gle) thenyour Tablethere fixed,dire& your {ightto C. and draw yourline 

which lhal beetheline QR. and. expreſſethereon inthe middle ſpace the 
figure 2. for the ſecond line, ſo haue you alſothe Angle N QR. onthe Ta- 
ble, equall to the ſecond Angle A B C.inthe Field: then take vp your In- 
ſtrument, and meaſure thelineB C. ,;. ;.' which place on the ſecond line 
QR. in the innermoſt ſpace, and planting your Inſtrument at C. dire& your 
laſtlineQR. towards B. as you did, the firſt towards A. and thentake the 
quantitie ofthis Angle, as before, and you ſhall haue the Angle RQL. on 
your Table, equall to BC D. inthe Field. And thus proceede from angle 
toangle, making alwayes the laſt ſide of the laſt Angleto beethe firſt of the 
next, with all their points concurringin the Centre Q. and meaſuring and 
expreſfing theſuerall lengthes ofcach line,as before; you ſhall obtain the 
quantitie ofeuery Angle,and the length of euery linethroughour the whole 
worke: whereby you may ſpeedily protra& and lay downethe ſame, as is 
taughtin the next. TE Es OSA 
 Butinthe meane ſpaceitis to benoted, that if in your former worke it 
bappen atany time, that one line fall direly on any other, formerly drawn 
on your Table (as in the former Diagram, the ſenenth line QR. fallerh ul 

the 
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If your de- 
grees bethoſe 
of 125, as ob- 


ſerued by the 
| PeraRor, or 


Circiferentor, 
then inſtead 
of 180; you 
mult take 60, 


ther plottes, and ſuperficial figures whatſocuer. 


CHAP. 37, 
the ſecond line formerly drawne) then in ſuch caſeexpreſſe the number of 
the famelaſtlinein the middle ſpace,where the firſt isnumbred,with a ſtroke 
betweenethem; but place the numbers, expreſſing the length oftheſame 
laſt line, without the verermoſt Circle, ifit be declining (as in the former 
example ,3. 3.) and withinthe innermoſt,ifir be inclining. | 
This kind of menſuration of ſpacious works with the Plaine Table (which likewiſe 
may be wrought with any other Inſrument according to Chapter 15.) is wonderfull 
neceſſary both for ſpeed and exaiFneſſe, if artificially handled : but ifit be required 
to haue notice taken of the ſeuerall lands and grounds abutting and confining hereon, 
you muſt then haue prouided « Field-booke for that purpoſe. | 


_—_— 
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To protrat and lay downe any obſeruations taken, according to the 
 Tworke of the laſt Chapter. 


Auing before you the paper of your Field-worke as you 
I" wroughton the Table: If you imagine that one ſheete of 
a paper will not ſeruethe turne, you may with mouth-glue,la 

as many together as you pleaſe; and then(conſidering which 
way your worke will extend) draw aright line accordingly on 
your paper, whereon, with your Scale and Compaſle, lay down the length 
of your firſt line QN. ,;. 2 5. astheline AB. inthe Diagram ofthe former 
Chapter, and then ontheend B. of thatline, by P« os. 8. 2. protra&t an 
Angle, equalltothe AngleN QR. as the Angle ABC. and on the fide B 
C. of that Angle, place by your Scale the length of: your ſecond lineR Q.. 
x2- 5-from B. to C. and onthe point C. where your laſtlength ended, pro- 
tract another Angle, equall tothe AngleR Q L. your third Angletaken, 
asthe Angle B C D. and onthe {ide C D. extended, place the length of your 
third line LQ. ,4. 5. from C.to D. And fo preceede from Angleto Angle, 
protracing your Angles equal(and inorder by the number of lines)to thoſe 
anſwerablein your concentricke Circles, and laying downe duly by your 
Scale on each line, the length thereunto belonging, you ſhall produce the = 
Figure ABCDEFGHI. like vnto the meaſured quantitie. 

And hauing thus finiſhed ; if you doubt or make queſtion , whether you 
havewroughtexaQly or not, and deſire to be reſoluedtherein, make appro- 
bationthus. Colle the quantitie of all your Angles in your whole worke, 
and adding them together, note the totall thereof; which in this. former 
workeis 1260. then multiply 186. (the number of degrees in a Semicircle) 
by a numberleſle by 2. thenthenumber of Anglesin your worke, which 
hereis7.(for the numberof Angles is 9. as appeareth by theline O Q.which 
(heweth the number ofthelaſt line, and conſequently ofthe Angles)and if 
the produt&t of that multiplication agree with the former totall; then b 
T ne 08. 74-1. you hauedonerightly, otherwiſe not; as the Produtof 
I 80. by 7. is 1260. agreeing with-your firſt number; and therefore may you 
confidently affirme to haue wrought exaQly,which rule is generall for all 0- 


Thus 
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Thus bitherto haue "wee dealt in the plotting and dimenſion of [e- 
ueralls; and that by ſuch ſenerall,exaft and artifiaall wayes and meanes, 
as may moſt ſufficiently ſerue aſwell for the abſolute performance there- 
of, as ( if well Þnderſtood and praiſed) of many other excellent con- 
clufions, Biit were you to ſuruey and plot great quantities, and many 
ſeutrals together as a whole Lordſhip or Mannor, or to deale m menſu- 
ration of impaſsible wood-grounds, wherein you are debarred from croſ- 
ſing oner or working within the ſame; I cannot aduiſe you therein to the 
Þſe of theſe farmer Precepts, (though otherwiſe to excellent purpoſe )but 
rather to vſe and obſerue the meanes and conrſes preſcribed and taug ht 
in the.next following Chapter, which of all other it the moſt generall,ab- 
folate and exaFt, for the menſuration of all manner ſuperfiaall Figures, 
of what forme, quantitie , or number ſoeuer; and therefore to bee 0b- 


* 


Jerued with good reſpeRt. 


Cua'r, ESE VEE 
To take the plot of a Lordſhip or Mannor, co n/iſting of diners ſeuerals, 


of what nature or Kind. ſoeuer, whetber-jj/ 00d; 2roundes or 0- 
ther, | gt | 


_- — A 


—_ 


am Hc preceptsandinſtrudttions taught, and deliveredinthe 10. 
| WEN) Chapter ofthis booke, concerning the deſcription and vie of 

a neceſlarie Field-booke, might well ſerue with diligent obſer- 
uation for the performance of this worke:But ſeeing that there 
RES (according to the propoſed matter) my chiefe indeuours ten- 
ded rather to theexplanation thereof,then to the forme and order of menſu- 
ration, wee will kere make vſe ofthe Figurethere expreſſed; and by in- 
ſerting certaine neceflarie obſeruations there omitted (as necdlefſeto thar 
purpole) referre you for a full farisfaRien, to the con{iderationand due 0b- 
ſeruation ofthoſe, and theſe conioyned. Wherefore ſuppoſe rhat the figure 
or Diagram there expreſſed, werea Mannor, or part ofa Mannor to bee 
meaſured and plotted. Firſt, write your Title, as thereis mentioned, then 
planting your Inftrumentin A. dire& yourſight toB. and hauing obſerned 
the degreethere cut, rake vp your Inſtrument, and meaſure toB. emtring 
your degree and length into your booke, then plant not your Inſtrument ar 
B. but onely meaſure from thence to C. and thereplace your Inſtrument, & 
dire& ypur ſight backwards to B. obſeruing your degree; but with this 
ſpeciall regard, thatin taking your backe ſights, you alwayes reckon the 
degreecut by one and the ſameend ofthe Index; as you reckon on, when 
you dired& your ſightforwards; or otherwife you take the oppoſite degree 
tothat you ſhould, which willmuchtrouble youin protraftion: then here 
conſider, that you areto leauethe bounder, which you went againſtfrom A. 
where you began,to this place,& therfore draw a {ingleline, and as you ip 
_—_ there 
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 RorsScale, tolye eyther direly vpon an 


- 
—_— 


taught, writethe bounder paſt, as inthe example of your booke; then 
yrs Ke: ſight to D.and obſeruing your degree, meaſure thither, which 
hauingentred, make there another lingleline, forthar here you leaue that 
bounderalſo, which let be expreſſed; then meaſure from D. to E. and there 
plant your Inſtrument, andas beforedire&t your ſight backewardsto D.and 
obſcrue the degree with the former caution, which done, turne your ſight 
to F. and having your degree, meaſure from E. to F. and likewiſe from F. 
to G. expreflingin your Booke thole lengrhes ſeuerally, then plant your In- 
ftrument at G. and taking your degree from thence backwards to F. as be- 
fore, here ſtrikea ſingle line,and write your third bounder,then take your de- 
greeto H. and mealure thicher, where alſo that being your laſt Angle) you 
muſt plant your Inſtrument, and workeas beforeto A. where you began, 
and then ftrike a doubleline, ſignifying you haue finiſhed that Field. And 
in like manner proceed with all the reſt from one Cloſeto another, till you 
have finiſhed in whole worke,as you are moſt plainely dire&ed in the 106. 
Chapter, remembringalwayes'to meaſure every line; and to place your 
Inſtrument ateach other Angle, taking your backe-ſights to that very point 
or marke, whereunto you direed your {ight laſt before. So ſhall you moſt 


y 
exaQly, and with great expedition performe your deſire. 4nd your worke 
is to bee protraBied as is taught inthe next. 


—— — 
L— 


ot 
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To protral? and laye downe aPlot of many ſeuerals, of what quantitie 
or number ſoener. 


_—_—_— 


Ccording to the quantitie of your plot, orthe _ you 
ſuppoſe it will be of, glue papers together ; burit very large, 
lay firfttogether but 4. or $8. ſheetes onely, and rule them all 
ouer with parallel lines, reprefenting Meridians of ſuch con- 
uenient diftance, as they exceede not the bredth of your Pro- 
trators Scale, Then laying your Field-booke before you, ſuppoſe you are 
to protraGt the obſeruations mentioned in the tenth Chapter, and conſide- 
ring towards what point of the Compaſle your worke will moſt incline or 
extend, begin your protraQtion accordingly; as in thatexample; it inclineth 
towardsthe Eaſt, and North-caſt from the place of beginning,wherefore be- 
ginne yourprotrattion towards the Southweſt part of your plot; and there 
make a point, whereon place the Centre of your ProtraRor (with the Semi- 
circle eyther vpwards or downewards, as you beſt fancie)and holding your 
protracting pinnein thatpoint, mone about your ProtraQor thereon, till 
you finde oneand the fame parallel diviſion on eyther end of your Protra- 


| y one parallel line,or equidiſtant- 
ly aboueor beneath the ſame;and therewith your left band keepe firm your 


ProtraQor, whileſt you findein your Field-booke the firſt degree 65.againſt 
which, on the limbe of yourProtraQr place the point of your protracting 
pinne,and there keepeit, bringing the edge of your ProtraQors Scale there- 


unto, 


_—_— 


Cares Has 


unto wit the firſt diuiſion ofthe Scale on your choſen point, and then draw 
a line by the edge of your Scale of your firft length in the booke ,3. 5.as the 
line A B. But with this reſpe&, that (as before is taught) the lines belon- 
ging to euery degree vnder 60. beedrawne from the Centre point downe- 
wards, orinclining towards you, and the lines belonging to euery degree a- 
boue 60. (as the laſt line A B.) bee drawne from che time point vpwards,or 
reclining from you: Then place your ProtraRtor on the point B. (being 
the end of your Jaſtline) in all reſpeRs as beforeat A. and finding your next 
degree andlengthin your booke to bee 68. 15. 6-againſt 68 degrees on your 
Protrator, place the point of your protrafting pinne, and applying the 
Scale of your ProtraQor thereunto, with the beginning of the diuilions 
thereof on the point B. draw your line ofthe length ; ;. 5. as B C. and here 
(conlidering you are to leaue the bounder you went againſt) make a ſmall 
ſtroke or marke at C. with your penne, ani] Rridhig in your Booke, at the 


end of your laſtlength the figure(1) placethatat C. with blacke lead (the | 


viſe whereof [hall partly appeare) then place your Protra&toron the point 
C. (theend of your laſtline) as before, and find yournextdegree and length 
36 3 22+ 5- and againſtthat degree on your Protractor, place the point of 
your protraCting pinne, and bringing the edge of your Protraftor thereunto 
as before, from the point C. drawtheline C D. of the length ,3.{. which 
ſcruingto a degree vnder 60. is to bee drawne from the point C.downwards 
as before. And foproceede with your ſeucrall degrees and lines, iti order as 
you finde them in your haoke, till you come to the point A. where you 
firſt began, and having wrought truly, you ſhall there iuftly incloſe your 
firſt ſeuerall. .. T henlookein your Booke whereyou are to beginne your 
nextincloſure; and you ſhal] þe thereby dire&ed to beginne fromN0®.'(1.) 
. Wherefore ſceke in your laſt protration where you placed that number, 
which you ſhall findeat C. and there you areto beginne your ſecond par- 
cell; wherewith, and with the reſt proceed in all reſpe&s as with the firſt. 
Small practice with good obſeruation (whereunto I will leaue you) ismuch 
more ayaileable then many words. And therefore will I ceaſe to ſpend fur- 
thertime herein. Or | 


a, $4 
» Pr 


__—  — 


th. 


The order and meanes of meaſuring aud taking the ſeuerall and parti- 
cular quantities in common fields, with a briefe inſtruftion concer- 
ning the vſe of my ( haine. þ EO 


2 He whole plotand quantitie of common fields are to betaken 
L WY andplotted as they lye among other the adiacent grounds,ac- 
© cording to thedire&ions of the 38. Chapter, without regard 
ofthe ſcuerall and particular quantitics therein contained; 

GC RR-© which afterwards are to be had and obtained after this maner. 
_ Leta Booke bee purpoſely prouided, which call your Common-Field- 
Booketo beeruled as in the example; containing eight Collums. The firſt 


'2 towards 
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towardes the The Weſt field arr. 

lefe ne ſer- Broad farlong. 

uing tor the xenants [| Bredth. \j| Length. [Quantity] 
Tenits names | names, lo 1) 2 O | tt 2 ET. D. 
andthetenure |_N____———_—_——— 
whereby they Io.7oods from 


(1)].he Church 
hold the fame" Ger | 3 | 2 116 | 2 |—|o-oar 


ds free. | \ 
three for the ae 
bredth of cue-(32) | 
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theſe Stones j 
or Charles _s Fay ng | 8 4 L I4 | 2 | 3 O- Z-O 
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6. Chapter of 


this Booke; the next three forthelengrh with the like Title;and the eighth 
orlaſt towards the right hand, for the content of each ſeuerall parcell, the 
length and bredth being multiplied together. In this worke there is no 
vic ofany other Inſtrument, then your chaine onely : And beginning with 
any 6nefurlong or went, expreſle firſt in your booke the name of the field, 
&then of the ſame your firſt furlong,and fl thereſt ofthe Title, as in the ex- 
ample,then in the firft Collum writethe Tenants name, whoſeland you firſt 
meaſure,& withall from what place you begin, & on what point ofthe com- 
e you paſle from thence, wherby you ſhalbe able afterwards (obſeruing 
the ſame courſe in the beginning ofeuery furlong) to abutand bound euery 
parcellif need require, & likewiſein the ſame firſt collum,expreſle by what 
tenure it is held, the coſider how the whole furlong lyeth,ifal of one length, 
then need you take the length but once forall, although there were twentie 
Tenants lands inthe ſame; butifirregularly, as in ſome places ſhorter,and 0- 
thers longer; then at euery ſecond or third bredth,(or oftener if occaſionre- 
quire) take the length thereof, and expreſlethe ſame vnder your title of 
length, as for the ſeuerall bredthes, you may onely crofſe ouer the whole 
furlong about the middle therof; taking every mans bredth,andentring the 
ſame as you paſſe, vnleſfle you finde extraordinary difference betweehe the 
bredthes ateytherend; if ſo, then meaſure the bredth of both ends, adding 
thoſe two bredthes together, whereoftake halfe for your bredth,& enter ir 
in your booke, or you may enter both bredthes,and take halfe thereofwhen 
you caſt vp the contents. And thus proceede from one furlong to another, 
till you haue finiſhed the whole field. And when you haue done (or at any 
timeafter at your pleaſure) by multiplying thole lengthes and bredthes to- 
gether (which is moſt ſpeedily and exaQly performed, as hereafter follow- 
ethaccording to the order of decimall multiplication) you have your ſeveral 
contents to bee expreſled in the laſt Collum. And laſtly, numberall theſe- 
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uerall parcels in the whole booke by Figures in the margent, from 1, for- 
wards as in the example,which will ſerue you to good purpoſe, inthe colle- 
Ring of euery mans parcels together,as ſhall be hereafter declared. 

| And here {hal you find (and in all other workes of this nature ) moſt ex- 
cellent vie of my decimall chain deſcribed in the fixt chapter ofthis booke. 

But leſt you ſhould beeabſolutely ignorant of themanner and order of 
caſting vp of the ſeuerall contents, according to the lengthes and bredths 
ſo taken and obſerued as before, and conſequently the chaine with the ſe- 
verall parts and fractions thereof may ſtand you in little ſtead, I will here 
briefly touch the order thereot, in two examples thus. 


Suppoſe your length raken to bee 74. 3. and your bredth 5. ;. 2. 
being thoſe firſt ſpecified in the tormer example. Firſt, let your num- 
bers bee placed in all reſpets, as if they were whole numbers to bee 
multiplied the oneby the other thus; but oner every Fraftion of your 
multiplicand , place a pricke or point, being in . 
rhis example onely one, asthat oucr the figure 105 
2. and at rheend of your multiplier, place asma- = 


ny prickesor points as there are Fra&tions in that number, being in this 
example two, then multiplie the one nutnber by the other after the vſu- 


- all manner, as if they were whole numbers, and your worke will Rand 
thus; The Produtt of your multiplication being 


21384. andconlidering there are belonging to 162 | 
yourtwo firlt numbers three prickes, repreſenting 8 
fo many fraftions,you aretherefore to cut off from Fas 
the Produtt of your multiplication, with a ſtroke , W- 


three Figures towards your right hand, which ſhall 
bee the Numerator of a Fraftion, whoſe denomina- - p_ 
tor is ſo many Ciphars; with an Vnite placed before them, and the other 
two figures towards yourleft hand arethe Intigers of your wultiplication: 
So ſhall the Produ&rhereof ( being the content ſought for) be 21.Perches, 
and +334. patts of a Perch, which is ſomewhatmore then z. and your worke 


21 784. 


ſtandeth thus. Bar to expreſle the quantitie of theſe . 
fractions, which you find in che Produ@ of your "00 
multiplication, were needlefle niceneſle. in buſines S022... 
of this nature ; yet haning wrought your mulr! plt- het 
cation, if you find your fraftion to bee neere an 2, * 
vnite, increaſe your intire number by an Vnite, T5 
and let paſſethe FraRion as not to bee regarded. a4 


Apaine for your better practice, let your 'meaſu- 


red length be , 3.4.3. and yourbredch 3.5.3. being the fourth ſort expreſſed 
in your former example in the beginning of this 


Chapter. Of which length & brec th you delirethe 1542 
content by multiplication: firſt,as before,place your 75 20 
numbers, as if they were intigers to bee multiplied, 308 4 

_ theone by theother thus,as in this exiiple: The pro- | 4 7 ; O 


duct whereofis 1159584. and conſidering there are 22 TT 
foure points or prickes belonging to thetwo firſt 1 1 519 5 $4: 
numbers, that is, to eyther of them two, ſignifying T 


Q 3 ſo 
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ſo many fraQions; you aretherefore tocut offfoure Figures from the Pro- 
du& towards the right hand, which is the numerator of your tra&tion as be- 
fore, and thoſe three Figures towards your left hand are ſo many Perches:ſo 

' ſhall the Produ& of your multiplication (being the content ſought for) bee 
x i5, Perches, and x3534.parts ofa Perch, which being very neere an Vnite, 
I therefore adde an Vnite to the former number of Perches, which makes 
x16. Perches; that is, by reduftion 2.roodes. and 36. Perches. 

And after this manner (with due obſeruation)may you moſt eaſily and 
aptly apply this chaine,and theſeuerall parts and fraftions thereoftoallthe 
ordinarie rules of Arithmetike, as Addition, Subtra&ion, Multiplication, 
and Diuiſion, working any dimenſion thereby, as if rhey were Intigers, or 
whole numbers. 

And thus much for a taſte onely of the neceſlaric and infinite vie of this 
Chaine thus diuided. 
CAI. this time hitherto in our former menſurations hane wee walked in plaine 
and euenlenelles, wherein the Plaine Table artificially handled , ( whereof ma- 
ny vſing it, are to ſecke) 15 an excellent Inſtrument.” But ſuppoſe wee are now tra- 
uelling into Wales, or any other place where are mountainons andunenuen grounds ; 
then muſt wee of neceſitie, eyther leane that Inſtrument behind vs, or vſe thoſe 
meanes, or the like expreſſed in the deſcription thereof, Chap. 3.Inleſſe we hane in- 
ſebt in that excellent art, which many plaine plazne Tablemen haue (wanting thoſe 
meanes) at an inſtant to connert the bigheſt mountains toplaine andlenel grounds, 
preſſing them downe, and inforcing thens on a Plaine ſheete of paper tolye lenell with 
thereſt; which they eaſily performe by onely thruſting out their bordering grounds 
from their due and naturallplace, where,ab initio they have remained. 


Yetlet ws conſider of ſome better meanes for the performance thereof, which ſhall 
be hereafter taught. | 
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Gmar; Mi, = TT 
To reduce Hipothenuſall to Horizgntall lines by the Pera&er, 


— 


Vppolſe 
ABC 
\ SZ D.be a 
— "RM, or 
mountaineto be 
3g and 
ayde downe in 
your plotte a- 
mongſt your 0- 
ther grounds: It. 
is apparant by 
the Figure, that the hipothenuſall lines A B, and B C.cannot be layd down 
exaQtly ina right line betweene the other grounds which bounder on this 
hill at the points A. and C. Wherefore weareto find the true leuell and ho- 
rizontall diſtance betweene A. and C, whichisa right line, extending ouer- = 


thwart 


_ 
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rhwartthe ground whereon the hill ſtandeth. Which ro performc, worke 
chus. Plantyour Inſtrumentat A. the foot of the hill preciſely horizontal, 
by help of your plummet (wherin great care muſt be had)then cauſc a marke 
ro beplacedonthetop ofthe hilat B.to be of equal height from the ground, 
. withthe Centre of your Quadrant, whereunto dire&your light, mouing 

the Quadrant vp and downe, till you perfeAly decerne the ſame, wherelet- 
ting it ſtand, meaſurethe Hipothenuſallline A B. which ſuppole to bee 45. 
then ſceke 30.0n the Index of your quadrant,and note what line iſſuing from 
theleft ſide C D. ofthe Quadrantis cut by the ſame diuiſion or number of 
20. 0n the edge of the Index, which you (all finde to be 18. and that num- 
beris ro be obſerued,and kept forthe horizontall line A D.to be protra&ted 
andlaydedowne in ftead of the hipothenuſfall A B. And ifthe ſame hill from 
B. continue not plaine and horizontall, but deſcendeth againe on the other 
ſide, asthis from Bro C. then muſt rhat hipothenuſallline B C, bee likewiſe 
taken, by planting your Inſtrument ar B.and cauſing a marke to beplaced ar 
C.as before, and then dire&t your lighr tothe marke, and meaſurethe hipo- 
rhenuſall line B C. which ſuppolſeto be zz. thennote as before what line 
cutteth 40.on the Index, as 32. and take that for your ho1izontall line C D. 
which added tothe former 18. maketh ,5. for the whole line A C. which is 
to be protracted and laydedowne for the two lines A B.andB C. _ 

Andifatany time it hapneth (as often itmay) thatthe meaſured diſtance 
ofthe hipothenuſallline exceedeth the greateſt number on the Index: * In 
ſuch caſe take halfe, or a third part of the meaſured diſtance, and finding 
that number on the Index, note what line fromthe left ſideofthe quadrant 
interſe&eth therewith on the edge of the Index, aud the double ortriple of 
the number of that line, is your horizontall line ſought for. 


IR 


Ga. M4. 
Toreduce bipothenuſall to horizontall lines by the C ircumferentor,or by 
the Plaine T able,vth Vſe of thoſe meanes expreſsed in the deſcrip- 


1101 thereof. 


=<eF Lant your Inſtrument as before, at the foote of the hill, 
& andlcta marke be placed inthe toppe thereof, in manner as is 
 dire&cd inthe laſt, then direing your ſight tothar marke, 
% moucthevanevpand downe on the longer ſight,til| through 
>z2> theſmall holethereof, and by the pinnes head inthe ſhorter 
ſight, you eſpie the marke, then note among the hipothenuſall diviſions % 
what is then cut by the edge of the Vane, which ſuppoſeto be 7. ſignifying 
(as isexpreſled inthe deſcription, Chap. 3) 107. Then mealuringthehipo- 
thenuſall line, which ſuppoſeto bego. by the rule of proportion, reaſon 
_ thus. If 107. the hipothenuſall inthe Inſtrument, yeeld 100. the {1de ofthe 
ſquare thereby proieted, what 40.the hipothenuſall meaſured and by in- 
creaſing 100. by 40. and parting the Produ@by 107. youranſwere wall be 
37 and very neere2. the length of your horizonrall line ſought for. And 
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the ſame courle in all reſpets which you-haue here helde in this Angle 


ofaſcention,the like is to bee obſerued in all works whatſoeuer for Angles 
ofdeſcention. 


Or otherwiſe it may be performed thus. 


Y any Inſtrument rake thequantiticofthe Angle, eyther aſcending or 
B diſcending as before taught, and then by the 1 r. or 12. Chapter pro- 
tratrhe ſame Angle, and on the one ide, from the point thereof, 
; lay downethe meaſured length of your hipothenuſall line, and from the 
point where thoſe meaſures end,by Ps o 8.5. 2.let fall a perpendicularon the 
other ſide of the Angle; and the Segment ofthat other ſide, betweene the 
interſeion ofthe perpendicular, and thepoint ofthe Angle ſhall bee your 
horizontallline required. WEI 
And thus hauing ſhewed the meanes for the reducing of theſe lines, let vs now 
conſider of the application and we thereof, which for our preſent purpoſe is to finde 
and expreſſe the true content of irregular and vneuen grounds and withallnotwith- 
flanding their irregularitie, in protrattion to plot and lay thens downe in ſuch ſort , 
as neyther in themſelues they exceede the bounds of their owne Perimeter (but may 
truly incloſe thoughexpreſſed in Plano) nor diſplace or thruſt out of order the 
grounds adiacent. Andſceing it is impoſſible, and againſt the rules of art and na- 
tare, preciſely to expreſſe and limit a ſolid, or bodie within the bounds or termes of 
one viſuall [uperfictes, which is compriſed and compoſed of many: It is therefore not 
to be expetted, wee ſhould tracly expreſſe the irregular c1pacitic of mountainous and 
wnenes grounds inaplaine ſheete of paper: for if the plot bee exait and anſwera- 
ble tothe reſt; the ſuper ficiall content muſt needes be wanting, or if the true content 
of lines and angles bee expreſſed, the plot of neceſſutie muſt bee erronious : yet not- 
withſlanding we are now to reſolue of ſome direct andimmediate conrſe,aſwell for the 
obtaining of th: true ſuperficial content, as for theorderly exprefiing and layine 
downe of ſuch diſordered Figures, which ſhall be amply and plainely taugit and delt- 
' wered inthe next following Chapter. 
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T be beſt and exatteſt means for the dimenſion ex protraflion of monn- 
tamons and Vneuen grounds, and the obtaming of their true Con- 


tents by the Plaine T able. 
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wards C.as ifit were leuell ground,meaſure the Hypothenuſal diſtance fr B. 
to C. ,;- 2-5. but withal finde out the horizontall diſtance as before is taught 
15-6: of which length lay down your line B C. but expreſſetheron in figures 
Your meaſured Hypothenuſall length ; 5.23.10 haue you the horizontall true- 
yasitis laid down & your hypothenuſal length, for the obtaining of the true 
contentexpreſled thereon;then plant your Inſtrument at C.and finding from 
thencea deſcent tothe next angle D. dire& your light thither to a marke 
there placed as before, and drawing your lineat length, meaſure the Hypo- 
thenuſall diſtance, which found to be ,5.. cxpreſle it on the line drawne; bur 
ſearching out the horizontal diſtance ,3.4.make your line C D.of that length, 
and inlike ſort ſhould you proceede if there were diuers other aſcending 


and deſcending lines : but ſeeing allthereſt in this figure are horizontall and 


leuell lines, proceede with your worke in all reſpedts as is taught in Chap.33. 
So ſhall you exaQly incloſe with your other grounds this irregular fignre. 
But yet are we further to colider,that notwithſtanding we haue obſeruedthe 
difference betweene the Hypothenuſall & horizontall lines happening in the 
Perimeter ofthis figure, wherby weare able to place the ſame in his due ſci- 
tuation,yet are there within the compaſle of this Perimeter many hils&dales 
wherof we haue hitherto taken no notice, ſaving only in copaſling the about: 
And ifwe ſhould, with theſe lines alreadic had,caſt vp the ſuperficial content 
after the vſual maner, we ſhould come far ſhort of the true quantitie thereof; 
which to redreſle, worke thus. Before you take your work from the table, re- 
duce the ſame into the largeſt Trepezium you may,by drawing the lmes A M., 
M H.H K. & K A.as inthe former Diagram,then croſle the Trapezinm with 
the diagonall line A H. and theron let fall the Perpendiculars M N.and K L. 
| thenbydire&ion of your Inſtrumentor otherwiſe let thoſelines be exatly 
meaſured with the chaine over Hils & Dales in a rightexrention Fwhich by 
reaſon of the vneuenneſle ofthe ground you {hal find to oraine much more 
in length then your linesalreadie laide downe as the line gH . in the plot 
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containing but ,;. 5. by meaſure is found to bee g3.z. alſo M N in the 
plot but 43.3. by meaſure ,;. 4. and L K in the plot but 4.4. by mea- 
ſure ,3-2- which ſeuerall lengths ſo found by meaſure expreſle in figures 
ſenerally on the lines in the plot whereunto they 'properly belong ; 
and by thoſe lengths ſo expreſſed caſt vp (after the viuall manner) the ſuper- 
ficiall content of the Trapezium, whoſe true quantitie you ſhall finde to be 
9. Acres, 3.Roodesand 23.Perches. Butletthe ſame be caſt vp according to 
thoſe lines protraed it will containe thereby but 7. Acres, 2. Roodes, and 
10. Perches. Whereby is manifeſt the wall errors committed by omiſhon 
oftheſe meanes. Then caſt vp the ſeuerall contents of thoſe ſmall triangles 
about the Perimeter, adding thoſe left out, and abating thoſe taken in by 
the Trapezium, and your worke is finiſhed. 

Yet were it neceſſary to diſtinguiſh theſe fro the reſt in your plot, ſhaddow- 
ing them off with Hils, &c. and likewiſe to expreſle therein the true content, 
with ſome note of inſtruion concerning the ſame,for thar otherwiſe a ſtran- 


per not herewith acquainted , applying your Scaletothe plot , may cauſe- 


eflely taxe you oferrors committe : 
And here note that notwithſtanding I haue direfted this worke to be wrenght with 
the plaine Table ;, (by reaſon that theſe former conrſes and obſeructions are 'more 
oſually omittedinthe vſe of that Inſtrument then any other ) yet 1 doubt not bat hee 
who cax performe the ſame by that, (with due obſeruation of what hath beene for- 
merly delivered) will be «ble to effef? the ſame by any other Inſtrument, For your ob- 


ſernations being had andtakenin the field, and then laide downe accordingly ; you 


fhdl thereby afterwards meaſure your 
before is direfted. | 


_— — 


wgonall and perpendicular lines in the field, as 
Cuae, XLIIIL 


To dinide a Common of paſture, or a common field vito any parts 
required. oo 68 


—_—_———— — 


2tE89 Vppole ABCDEFGH bee a tinted paſture, or a com- 
e2<&A mon field in the vie and occupation of three men, as A.B and 
SY C.andletit berequired to diuidethe ſame betweene them pro- 
zy portionally, either according to their ſeuerall ſtints (beeing a 

Y = Riintedpaſture) oraccordingto theirſeuerall quantities , being 
anarrable field in common: Firſtmeaſure and plot the whole quantitie,and 
as is taught in the ſecond part of the ſecond Booke, finde the ſaperficiall 
content thereof which ſuppole to bee 4268. Perches, or by reduQion26. 
acres 2. roodes 28. perches,then ſeeke the content ofthe high wayes AEand 
HE peg through the ſame, which ler be 3 4 1. perches to be dedutedout 
of the whole quantitie : and there reſteth 3927. Perches,which to diuide ac- 
cording to their ſeuerall portions, reaſon thus withthe rule of proportion. If 
all the whole number of beaſt-gates of A.B and C. together yeeld the whole 
uantitie 3927. what the number of thoſe belonging to A. and the an- 
were will be his part: && working thus ſeuerally for their three ſeneral! parts 
ſuppoſe them thus, to A. 924. Perches, toB. 1798. and to C.12c5. Thenas 
is 
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is taught by the ten laſt Problemes of the ſecond Booke,diuide your plot ac- 
cordingly, by the lines I M.and K L. laying every mans partin ſuch place as 
they ſhall mutually agree : which beeing performed on your plot, you are 
thento cfteftrhelike on the ground, wherein you are onely to lay out the 
lines I M. and K L. in their due places, which is thus to be performed, Finde 
out by your Scalethe diſtance onthe plot betweene the next angle, and the 
beginning of your firſt line as G M ;.;. then findalſo the angle G.in the field, 
and with your chaine meaſure out that length from G.on the line G F.to end 
in M.where place yourinſtrument,and finding by your Protraftor on what 
degreetheline M I.paſſeth on the plot, on the ſame degree of your Inftru- 
ment place the Index: and looking tl:rough your ſights, cauſe dooles and 
markesto be madeand placedina rig tline from M.toI. and for the more 
exaQneſle, and your better ſatisfatio ,notein your plotalſo what angle is 
next vnto the ende I. of theline M I. as A. from whence take your di- 
ſtance by the Scale on your plotto I 5. z- and finding the Angle A. in the 
field, from thence meaſure by your chaine that length , g- g- on theline A B, 
which if you findeto ende in 1.is an infailable aſſurance you hauetruely 
wrought; if not,reforme it by reducing the <nde I.of yourline M I. to that 
place. And by the like meanes, you are to lay out the line K L. and 
more, ifmore required. And afterthis ſort ſhall you lay out and divideany 
common or waſte whatſoeuer; into what parts ſoeuer the ſame is required, 
to bee deuiced, and layde out. 
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| Cuare, X LV. 
To know the houre of the.day by the Peraftor or C rcamferentor 
With the Sunne, 


af Lacethe Index of your Perattor on the Meridian line of the 

5 k@ Planiſphere, and diretthe North part of the Inſtrument to- 

= Mp wards the Sunne,turningit about onthe Stafte til the ſhaddow 

B-aa of thethrid, or ſhining of the Sunne fall direQly through the 

SSP> {ight, onthe fiduciall edgeof the Index or Meridianline: then 

obſeruein the Cardethe next concentrick circle aboue the preſent moneth, 
and note what houre-line (which arethoſe ſphericall lines iſſuing from the 
centre) interſe&eth that concentrick circle, vnder the North ende of the nee- 
dle; which point ofinterſeRion, lying direAly vnderthat end of the needle, 
ſheweth dire&ly the houre of the day , expreſſed at the vpper ende of that 
houre-line,or being ſhort or ouer,it ſheweth how much the time of the day 
is ſhort or ouer that houre. | 

' And thelikeis performed by the Circumferentor with turning the North 
ende of the Inſtrument. towards the Sunne,tilt through the ſight,the Sunne 
ſhineth. on the Meridian line; and making your obſcruations as before. 
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"The ordering of a plot after the protratFion thereof. 
Om: Hc order and courſe of protration and layingdowne of plots 
d according to the diuerlitic of obſervations taken,is alreadie in. 
® this Booke ſufficiently declared; and likewiſe the meanes of 
z . obtaining the true ſuperficiall content of all ſorts of Figures 
SSIRSe by the Second part of the Second booke; (the concluſion of 
which part,I would aduiſe you to make vſe of for your further eaſetherein.) 
 Nowcitreſfteth (the plot being thus protrafted and caſt vp). next to conſider 
whether it were fitting, to draw it fayre of the ſame Scale and ſcantling 
wherein itis, or firſt to haue it reduced into aleſler forme. If the bulineſle be 
not ſolarge, but that with conueniencie it may bee drawne inthe firſt Scale 
wherewithit was plotted and caſt vp, rhen prouide you a piece of ordinarie 
new linnen cloth ofa reaſonable fineneſle, and thereon paſte. you cleane pa- 
per, accordingto the order of Maps (but thoſe for the moſt part are too: 
courſe) of the largeneſle of your plot; which beeing well waſhed with Al- 
lome water, and dryed,faften your rongh plot,ſlenderly thereon with mouth 
"glueat each corner thereof; and with a bodkin or pin of brafle '( which I 
. holdthe beſt for theſe purpoſes) trace out all your lines with a reaſonable 
hand; for alight hand with diſcretion wil make ſufficient impreflion on your 
new plot, whereby yon may well diſcerne to draw your lines either with 
Pen or penlill as you pleaſe;and then expreſle your houſes, buildings, woods, 
rivers, waters, wayes, and all other remarkeable things in their due propor- 
tion perſpeiuely ; not placing your houſes and trees euery way, whereby 
| here 
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herethe tops and therethe bottomes ſhall ſeeme ſtanding vpwards,as is vſu- 
ally accuſtomed ; and then garniſh your plot about with ſome neate border, 
and within-with Copartments for your Scale and Title; and in ſome conne- 
nient place thereof deſcribea Carde, ſhewing the ſcituation 2ccording tothe 
poirits of the Compaſle; and then let ir be neately coloured abour the ſene- 
ralllines, lightly waſhed off, and not dawbed all oner, as ſome painting Sur- 
ueyorsvſe. But aboue the reſt,forbeare much writing in your plotscither of 
names or quantities (beeing abſurd andgrofle) buronely numbers of refe- 
rence-to youringroſled booke concerningthe fame;ifyou make any; ifnot, 
then it may ſerue, as Chalke ona trencher oo - 
But if it bee required to have your firſt plot' reduced into leſſer or greater forme ;. 
vſe the helge of the next Chapter. Er att © Ee ALS 
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To reduce aity plot from a greater to 4 leſſer quantitie, and the 
contrarie, ues Oe 35 
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SEGA N thethirdpart of my Second booke.I haue at large declared 
NN 6 Q) the manner and meanes as well of reducing and tranſlating of 
&% wo allſuperficiall Figures from one forme into another ,.retaining 
R894 the ſame quantitie ; as one quantitie into another, retaining the 
ent fame forme.Bur thoſe being of particular figures,are not ſo meet 
orneceſlarie for theReduRion or ala of a-plot conliſting of many 
(being oftenin vſe.) Wherefore I will here deliver you avery ſpecdie and 
exa& meanes for'the performancethereof. According to the- proportion 
whereunto you would reduce your firſt plot , lay papers together with 
mouth-glue ; as if you would reduce it intoa fourth part , make your new 
plotto bein quantitie a fourth partrhereof. Then place your newtnade plot 
onyour rough plot inſuch ſort, and with ſuch diſcretion , as thte-middleo 
the one may be about the middle ofthe other; whereby all theworke of the 
one: may be reduced the better into the other, and there faſten the one to 
the other ſlendetly at the corners with mouth-glue, in fuch ſort,as when oc- 
caſion ſerueth,any one of thoſeglued places may be calilyraken aſunder,and- 
the paper folded in ; thentake your reducing ruler mentioned it Chap. 9. 
and faſten the ſame with a needleor blue pin ſtriken into thetable about the 
middle of the plots through the centre hole of the famerule, in ſuch maner 
as bothithe plors together may bee turned abour at pleaſure vpon therable;; 
wherein you muftrake great care ofrenting or tearing out your centre pojnt 
in the plots; whichto preuent, would require to bee ſtrengthened witlr a 
ſmall pieceot a Carde or paſt-boord, to bee glued thereon, vnderneath: the 
firftplot. And being rhus prepared, you ſhall finde good part of theworke 
in your firſt plot, to lye without the vtter edges of your cleane paper, which 
let be firſt reduced ; wherein(having reſolued into what proportion you wil 
make your Reduion , asinto ;. ofthe firſt) worke thus ; bringrhe edge 
of your Rulerto any Angle in your firſt plot, and note what number of di- 
viſion on the edge of your Rulcristhere cut,which admit 40. rhen ny _ 
R- thereof, 
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therof whichis 20. and againſtthar diuiſion by the edge of your Ruler make 
a pricke on your cleane paper, then remove your Rulerto the next Anglein 
your firſt plot, and notethe diuilion there cut, whereof take likewiſe the 
halfe,and againſt that halfe by the edge ofthe Ruler make another prick;and 
berweene theſe ewo prickes draw a line , which ſhall repreſent the line be- 
tweene thoſe two Angles of your firſt plot.z and fo proceede from An- 
gle to Angle,and from Cloſe to Cloſe, till you hauereduced all the worke on 
your olde plot, lying without the edges of the new, or ſo muchas lies with- 
out the ſame towards any one ide or corner thereof; and then vngluing one 
of your corners or {ides, fold in backwards towards your olde plot, that 
part of yorr new plot as is wrought ; ſo ſhall you cometo worke that which 
formetly lay vnder the ſame; and thus by toldingin, and working one ftde 
after another to-the centre; whilſt the other fides are faſtned together with 
the oldeplot, you ſhall ſpeedily reduce the whole plot into your deſired 
nay rtion : For intaking the halfe of euery line in your firſt plot your new 
HEOR. 49. I.ſhallbe+ ofthe olde. | = 

 Andthis kinat of Redatton hold Tthe ſpeedieff and exatieft of all other:Which 
F/ "i pradtice,you ſhall much better finde andunderſtand , thew with many words 
of Relation. 

And after this manner may you make your Reduttion, intoany other proportion, or 
reduie your plot from «leſſer ts a greater forme in any proportionrequired; by in- 
creaſing your ſecond number propertionally, as in this worke you decreaſed the ſame. 


——————._ 


: _Caae, XLVIIL. EE: 
To reduce any number of Perches ginen into Acres , and the con- 


_ trarie. 

g Vppoſe 5496. Perches were giuen to bee reduced into Acres. 
- Firſtafterthe viſnall manner ( conſidering that a Statute Acre 
><A. containeth 160. ſquare Perches) diuide the giuen number by 
© A9} 160. thequotus will be 34. andthe remainder 56. which re- 
F'&TDSE mainder divided by 40. (the number of Perchesin a Roode) 
quoteth t. and the remainder 16. So is the whole ReduQtion 3 4. Acres, 
I. Roode,16. Perches. —_ — fn 


Or more briefely thus. OY 
T Hisruleis much brieferin operation, though not in demonſtration 


NU thentheformer; which isthus, Fro your giuen number cat off with a 
 * troke,the firſt Figure towards the right hand thus, 54516. then diuide 
the other three Figures by 4. and your worke will "IO " 
ſtand thus.the 137. being ſo many Roodes, and 16. 5.4.21 © 
Perches remaining, then diuide likewiſe that 137. * 37 
by 4.and your workeis finiſhed and-will tand thus. I 
Where note that your firſt remainder-with the Fj. 5_4_9 { 6 
oure cut off, are alwaies the odde Perches ; and ?_* 7 
the laſt remainder (ifany be) are Roodes. 
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Andifyou would reduce theſe Acres, Roodes,and Perches,into their leaſt 
Denomination,as into Perches. Firſt multiply your number of Acres 34. 
by 166. the produttis 5440. then multiply the number of Roodes 1. by 40. 
produceth 40. which together with the number of Perches 16. added to 
5440. makes 5496. the firſt number. And the like of all others. 

Here might Inow much inlarge this worke by ſhewing many other neceſſarie con= 
cluſions fit for a Surueyor to know, as the menſuration of Timber, Booxde,, Glaſſe, 
Pauements, andthe like ; alſo the ſenerall waies and meanes of plotting of countries 
and large continents ; of carrying of mynes and trenches under ground ; of Water- 


workes, and the conueying of the water from any Fountaine to appointed places of 
whatſoeuer poſſible diſtance ; of the taking and making of the formes and models of 


Plot-formes, Forts,Caſiles, Houſes, and the like. But ſeeing that not onely theſe, tut 
infinite other Concluſions Geometricall, may be eaſily performed and wrought by the 
former rules and inſtruttions well underſtood and praftiſed ; andfor that they are 
without the ſcope andlimits of Suruey, whereunto 7 chiefly bend the ſubiett of this 
Boske z I will leane them to your owne indenours, and diligent praitice. 
and hauing thus performed at large the Mathematicall part of 
Suruey in general ; we will next conſider of the Legall, 
end in the meane [pace here conclude 

this Third Booke. 


The end of the third Booke. 


Pe 
—_ —. 
- 
_ - W,. 
CY 
4 L 
_ 
* 
- » = 
- * 
-” o - , 
*te 
7 « = 
4 
az 
7 
/ 
\ 
- 
"Y 
® 
Eg 
i 
» 
® 
= 
- 
. 
\ 
- 
- 
- 


LEGALL PART 
OF SVEVEYT. 


The fourch Booke. 


_ 


ona mo i — — - —_ 


ee ett 


Tas ARrGvment TrereEoOer, 


6 Would nor bee miſtaken, or haue i vnderitood, 
= that 7 bere vndertake ( as a Lawyer ) to in- 
ſeruft or teach the rules or Fnſtitutions of the Law 
( being ont of mine element) out as a Surueyor , 
briefely and truely to expreſſe and deliner herein what 
F bold fit and meete for a Surueyor to know and'vn- 
' derſland. As firſt what a « Mannor is, and the 
ſenerall parts and members thereof , with the appen- 
dants therevnto : Next , the perquiſites , caſualties 
"and profits of ('ourt, and their ſeuerall natures : 
Then the dinerſitie of eftates, whereby any Lands or 
Tenements may bee holgen, occupied or enioyed ; and 
the feuerall tenures depending on thoſe eſtates , with 
the Rents and ſeruices incident and belonging to thoſe 
tenures : eAlſo what repriſes, patments, and de- - 
duflions may bee iſſuing out of a Manner , and the 4 
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O 


Mannor whence 
derined. 


conſiderations thereof to bee had : Likewiſe what 
cotrſes are to bee obſerned and taken , before the be- 
oinning of a Suruey : The order and manner of kee- 
ping thoſe Courts : The entrie of the Tenants eui- 
dence and eflates , and the orderly manner of ine 
groſſing the ſame : with other briefe and neceſſarie 


Rules, and Obſeruations tending to thoſe purpoſes 


i JI "IE —_— 


SR-4>: -L 


Of a Mannor with his ſeuerall parts,and of the name and nature therof : 
how made and maintatned, and how diſcontinued and deſtroyed. 


GG GG R——_— CO CCS CO VC 
P__p a. ©— 7 > - 


FA=qRS inmy workes concerning the Mathemati- 
SY ha call partof Surucy, compriſed in the three for- 
S<=#--1 mer Bookes, I premiſe the definitions, princi- 
NE ples and grounds thereof: ſoin this Zrgal part 
fl 1 hold itanſwerableto order,and a good deco- 
3 rum, (beforewe abruptly enter on the Suruey 
ASE ECH of a Mannor) firſt to conſider what a Mannor 
SE th YA is.and the ſeucral parts thereof (leſt being que- 
ſtioned of our preſent imployment, wee dil- 
couer our owne weakenefle in vndertaking we 
| know not what)and then to informe our ſelues 
of theſeuerall natures, qualities and conditions, ofthe eſtates, tenures, and 
ſeruices of land ; and of the ſeuecrall profits, rents, and commodities there- 
vnto incidentandappertaining ; with ſuch other meete and neceſfarie 0b- 
ſeruations,asare moft fitting for a Surueyor to know and vnderſtand, before 
heaſlume and take vpon him the name, or atleaſt the office or fun&ion to a 
Surueyor belonging. Of all which in order; and firſt of a Mannor what it 
is,and of the parts thereunto belonging. oy 
Concerning the Deriuationor Etymologie of the word, ] will not ſtand, 
whetherit be of Maneo manere to remainein a ſettled place; or of Mans ma- 
#are to.proceedeor ſpread abroad out of the bountie of rhoſe Princes libera- 
litie who in the beginning beſtowed them ; or of Menuarius gotten by labor 
of the hand; which I hold the beſt; becauſe thereis more skil in getting then 


EOTTrnnlT, 

PE LE TIS! 
AA 

= 


x1. 


Let dn 


keeping; and with Maeneriums I will not meddle,ſeeing(as I takeit) Mannors 


what a Manner 
1s. 

Parts of a 
AMannor. 


were created beforethe word was made: But from whenceſocuer deriued, A 
Mannoris now that which hath therunto beloging,meſſuages, Lands, Tene- 
ments, Rents, Seruices & Hereditaments; wherof part are Demeanes,being 
thoſe which anciently and time out of minde, the Lord himſelfe ever vicd, 
occupied and manured with the Mannor houſe; thereſidue are Free-holds, 


Farmes, 


—— _ - - ——_— —_  —— — 


Cnar.:. T he fourth Booke. 177 


Farmes,and cuſtomarie or coppihold tenements ; and theſe haue commonly 

diuers ſeruices belides their rents properly belonging thereunto, whereof I 

will hereafter ſpeake. TY 
There is moreover belonging toa Mannora Court Baron, and to divers 7 94 9/an- 

a Court Leetez which is of more worth and efficacie,and is alwaies granted © 

from the King,or held by preſcription. To theſe Courts, and conſequently 

to the Mannor is there vſually belonging ; Fines, iſſues, amerciaments , he- 

riots, waiues, ſtraies, excheartes, reliefes and other perquiſites and profits of 

Court ; whereof likewiſe I will further ſpeake. d # Appendants to 
Beſides, thoſe there are often appendant and belonging to a Mannor # #azzor. 

(which are not of necefhtie to be taken as the proper parts thereof) Wards, 

Marriages, aduowſons. patronages, free-gifts or preſentations of parſonages, 

Vicarages, Chappels, Prebends, &c. alſo Commons of Paſture, Moores, 

Mariſhes, free Warrens, Cuſtomes, Liberties, Franchiſes, and Priuiled- 

ges; likewiſe yecrely Rents, ſuites of Court, tenths and ſeruices iffuing and 

repriſed out of other Mannors, And of theſe, a Mannor is neither madeby 

them ; nor deſtroyed or marred for want of them ; wherefore they are ter- 

med rather appendants then parts of a Mannor. | 
Neither doe thoſe parts formerly named, properly of themſelues make a Nopreſent 

Mannor: Forſhould any man at this dayalotr and appoint out any com- Tian i make 

petent quantitie of Land, and diutde the ſame into demeanes and tenement 

Lands; in feofing Tenants in Fce of ſome part, and granting others by co- 

pie of Court-Roll, and perfeRing the reſt which before is ſaid to belong vn- 

toa Mannor; yet all this will not makeaMannor; for that it is the office of continuance of 

time by long continuance to makeandereate the ſame. RR 


time may perfets 
- a Manor, 


Buta Mannor at this day may beediſmembred, and vtterly deftroyed Hows Manner 
both in nameand nature, by eſcheating the Free-holds , and Copic-holds ; "7 fix at er 
forifof Free-holds or Copic-holds there are not two at theleaſt, thenare * 
there no Sutors, andif no Sutors, no Court, and conſequently vo Man- 
nor, and then may it bee termed a Seigniorie, which can keepe no Court 
Baronatall. 6 _ "5 | 

Alfo it is to be vnderſtood, that one Mannor may bee dinided into divers How owe Man- 
Mannors ; whereof wee haue diners examples at this day ; as wherea Man- 77/9 cone 
nor deſcendeth to co-heires, and they make diuiſton and partition thereof 3 diucrs Manuors. 
allotting to every of them demeanes and ſeruices ; whereby 'euery of them 
hath a ſeverall Mannor, and may keepe ſeuerall Courts Baron thereon , as if 
anciently entire. wes coat =_ 

And in likemanner twodiftin& and ſeuerall Mannors may bee conioy- How divers | 
ned and madeoneentire Mannor, if formerly the one held of the-otherz 07.mybe 
and that Mannor ſo holding of the other doe eſcheate ; but otherwiſe riot; one Manor. 


And thus much concerning the name, nature, and parts of a Mannor. 
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Fines of poſt 
moriem. 


——— 


GCina:e. VL 
Of Perquiſites (aſualties and profits of Court, and their ſenerall 


natures, 


ve N the former Chapter Ideclare,that (among other things) 

tþ there is belongingto a Mannor a Court Baron at theleaſt,and 
to mea Leete or Law-day , commonly called the view of 
I Franke pledge: Now herein will I ſhew what perquilites, ca- 
ſualties, and profits are incident and belonging to thoſe 


Courts ; wherein I would haue it vnderſtood, that itis not of neceffitie, 
thatall theſe hereafter mentioned , muſt be in every Mannor, but that they 
may be in any. And firft of Fines. 
Fines of Land. 

Ines of lands are of diuers kindes ; As firſt, ifa man holding to him and 
His heyres, or otherwiſe certaine Lands and Tenements, by Copie of 

CourtRoll, according to the cuſtome of the Mannor dye, his heyre 
vpon his admittance by the Lord, ſhall pay a Fine for ſuch his admittance: 
And theſe Fines are of two ſorts, either certaine, or arbitrable; if certaine, 
as one or two yeeres rent, orthe like; thereis then no other queſtion to bee 
made, but the Lord by his Steward.isto admit him , and hee to pay ſuch 


- certaine Fine accordingly ; if vncertaine or arbitrable, then is the Tenantto 


Fines of aliena- 
tion, 


vndergoe what Fine the Lord ſhallin reaſon impoſe or require ; and theſe 
are called Fines of poſt mortem, _. a 

Alſo a. Tenant by Copie of Courg Roll, hath not power to Alien or 
ſell hiseftate or intereſt vato any other man, without he ſurrenderthe ſame 
into the Lords hands to the vie of him vnto whom he ſhall ſo ſell the ſame; 
for which Alienation the Lord is alſo to receiue a Fine, which in ſome 
Mannors are likewiſe certaine, and inothers arbitrable, but being arbi- 


_ trable, they are viſually ratedat a lower and more reaſonable value then 


thoſe after death, and theſeare commonly called Fines of Alienation. 

_ Likewiſeifacuſtomarie Tenant letorſet his lands vnto another for any 
terme of yeeres, not warranted by the cuſtome, hee is firſt to obtaine 11- 
cence ofhis Lord in this behalfe; and is to pay a Fine inreſpe& thereof. 


_ .. Andmoreouerifthe Lord of a Mannor granta Leaſe of any lands vnto a 


Tenant for any number of yeeres or for lifeor lines; and beſides his annuall 


| Rent, makecompolition for a Fine to bein hand paide; this is alſoa Fine of 


A farewell paid. 


Offare & onfare 


Lands. | 

Alfo in ſome places, the Cuſtomeis , that if a cuſtomarie Tenant alien 
and make ſurrender of his whole eſtate hee ſhall pay and yeeld vnto the 
Lordthe beſt beaſt hee hath, or a certaine piece of money, in name of 
Farewell. And in ſome places as well Free-holders, as cuſtomary Tenants 
on euery alienation ſhall pay a certaine ſumme of money for a Fine in 
name of Offare, and oy/are, andall theſe and the like are Fines of Land. 


Amerctamiuti.: 
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Amerciaments. 


<w7z 


\ Merciaments are alſo perquilites of Court, whereofthere are diuers 
ſorts ; which in generall are ſuch Fines , penalties, and amercia- 


ments as by the homage or affterers of the Court Leete, or other- 

wiſeare impoſed on ſuch Tenants as are found offenders within the Mannor; 

As ifthe Free ſutors, Copie-holders,or other Tenants, make default or bee 

abſent from the Lords Court, they are therefore amerced. Wherein is to 

be noted, that many Free-ſutors make compoſition, and are at their Fine common Fines 
certainc in reſpe& oftheir ſeruice of ſuite of Court; and theſe are called com- 4%: 

mon Fines. 


Heriots. 


 N Heriot isproperly the beſt beaft which any heriotable Tenantis 
AA potted of at the time of his death, whether it be Horſe, Oxe,Cow 
or thelikez for whichin many places a ſumme of money ispaide by 
ancient compoſition, and in ſome places for default of live Cartell (or 
the beſt beaſt not being to the Lords minde) it is in his choiſe to take the 
beſt ofany other a implement,or commoditiethe Tenant hath at the 
timeof his deceaſe. - 10002 EG 
Of theſe Heriots there are two ſorts, Serxice and Cuſtome : Heriot ſervice y.,;1 swuie, 
is commonly mentioned and expreſſed in the Tenants grant : and therefore 
the Land anfwerablefor ſatisfationthereof ; and Heriot cuſtome is that Hcriot Cuftome. 
which time out of minde hath beeneener paide vpon and after the death of | 
any Tenantdying ſciſed of any ſuch heriotable Lands : And theſe Heriots 
of either kinde, are by the homage of every Courtto bee preſented as they 
fall due; and ſeiſed by the Lords Bayliffeaccordingly. CES 
Andit isto bee vnderſtood, thatif a Tenant dierh ſeiſed of divers tene- 0n: Tenant may 
ments or lands, which have beene anciently charged with diners Heriots ; es nes 
the Lordatthe time of the death of ſuch Tenant ſhall receiue ſo many ſeue- yerio. 
rall Heriots, asthoſe lands atany time then-ro-fore were anciently charged 
or chargeable to yeeld. | Hh Bi 
And moreover, ifany heriotable Tenement (hal be ſeuered & divided into meriotable lands 
divers parts,amongft ſeuerall Tenants; the Lord ſhal haue of "ny —_ Cc ec 
nant particularly a ſenerall Heriot, for and in reſ{pe& of thoſe ſeuerall he- {;;. © 
riotable parcels ; which the Lord may ſciſe and take, whereſoeuer hee ſhall £5.40:37-24; 
finde the beſt for his beſt aduantage. | | 
Reliefes, 
\ Eliefesarelikewiſe accompred amongſtperquilites of Court: but ſe- 
. FI. ingit isaſpeciall ſeruicetyde to the renure of Lands; I will here 0- 
mittq ſpeake thereot ; referring you for your ſatisfation therein to 
the Title of #arde,1arriage and Reliefe, inthe 4-Chap, following. 
E[cheates. 
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E[cheates, 


Elcbeates what F | f Heſe are likewiſe perquiſites of Court; and are ſuchas if a Free-hol- 
ihe are. . | deror Copie-holder of inheritance, commit any manner of Felonie, 
and be thereof attainted ; his Lands are eſcheated and forfeited tothe 
Lord of the Mannor of whom they are holden ; but the Lord ſhall net im- 
mediately enter thereinto; for the Kingis firſt ro haue an#wum diem & vaſtum; 
after which time expired, it then remaineth to the Lord and his heyres 
for cuer. | þi 
Alfo if any ſuch Tenant dye without heyre generall or .ſpeciall, . all his 
Landsand Tenements ſhall fall vnto the Lord by eſcheate, to remaine vnto 
him and to his heyres for euer. | 


Forfeitares. 


Forfeitwrerof JP Orfeitures areof diners kindes; As if a Copie-holder or cuſtomarie 
an þ Tenant deny,or will fully refuſe the paiment, doing or performance of 
his Rents, Seruicesand Cuſtomes; or if hee fell or cut Timber on his 
Copie-hold Lands contrarieto the cuſtome; or doe or commit waſtein the 
houſes or otherwiſe; orifhe grant or ſell his Copie-hold eſtate by deede; or 
alien or let the ſame withoutlicence of the Lord, beyond limitation of the 
Cuſtome ;Inall or any of theſe, the cuſtomarie Tenant ſhall forfeite his Co- 
pic-hold eſtate into the Lords hands : Which offences areto bee found and 
preenced by the homageat thenext Court z and thereupon ſciſure made ac- 
cordingly. =. 
Allo Wn for terme of yeeres, life, or liues,may forfeithis eſtate for ma- 
| king alargereſtateof Free-hold then he hath,or for not performance of ſuch 
prouiſoes and conditions, as are expreſſed in his Leaſe or Deede,ifany be. 


 Wames. 


TY F any man feloniouſly fteale or take any goods or chattels of what 
*% Þ nature or kindeſo euer; and by earneſt Lc heis inforcedin fly- 
ing to leaue the ſame behinde him ; theſe goods are called /aizes or wai- 

ued goods; and in what place ſocuer they are ſo left and waiued,they ſhall 

betaken and ſeiſed forthe vie ofthe Lord of that Mannor, if by his grant, 

charter or preſcription, they belong vnro him (or otherwiſe they: are the 

Kings) and being ſo ſeiſed by the Bailiffe or other Officer, they are to bee 

Freſp ſuite. preſented and found at the next Court by the Homage there. Burt if the 
= right owner make freſh ſuite after- the thiefe, and attaint him at his ſuite 

| for ſtealing thereof”, hee ſhall hane his goods againe, although they be wai- 
ued. And thelikein all reſpe&s is if any goods be taken by an officer, from 


any whom hee ſuſpeReth to haue ſtolne the ſame, though there be no pur- 
ſuite made or proſecuted. 


Il Eftraies. 
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Eſtrates. 


Straiesare when a Horſe, an Oxe,Sheepe,or any other Cattell of what 
? kinde ſoeuer comeinto a Lordſhip or Mannor, no man knowing from 
— whence, northe ownerthereof; ſuch are to bee ſeiſed tothe Kings vie, 
or tothe vſeof the Lord of the Mannor who hath the ſame by grant or 
preſcription; and if the owner come arid .makeclaime within a yeere arid a 
day , then hee ſhall haue the ſame againe, paying for the charge there- 
of ; or elſe after ſuch time expired, the propertie thereof ſhall be to the 
King; orthe Lord of the Mannor hauing the ſame by graunt or prefcripri- 
on; So that Proclamation bee thereof made in the next markets and the Pa- 
riſh Church, according tothe Lawes inthar behalfe. | 


Pleas and Proces of Court. 


r j ! Heſe are where the Lord of a Mannorinthe Court Leete, or Court 

Baron, holdeth plea of his Tenants for ations of debt,of treſpaſſe ot 
other cauſes, not exceeding the value of xl. debt and damage. 

And vnier this title of perquiſites is compriſed all other caſualties whatſoeuer, 

which may happen to grow or ariſe within any Mannor ; as profits ariſing by mines 

of Copper, Tynne, Leade, Cole, and quarries of Stone ; alſo by ſale of Woods, Turba- 


rie,and Panuage , likewiſe profits of Fayres and Markets, Fiſhing, Fowling and the Caſualties my 
like. All or any of which may become certaine ; by beeing letten and diſpoſed of for v*comecertane. 


geerely rents. 
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Cuae, IIL 
Of the dinerſitie of eſtates, and their ſeuerall natures. 


Rey Auing alreadie ſhewed in the two former Chapters what a 
5 Mannoris, with the ſeuerall parts thereof, and the appen- 
Fs dants thereunto: I holdit fitting here now to conſider of E- 
It /iates; as how and by what meanes a man may bee eftared ei- 

; -® therina Mannor or any other Lands or Tenements : wherein 
it is to bee vnderſtood that all eſtates in generall conſiſt of two principall 
kindesas Free-holds and Chattels: which more particularly are ſub-diuided 
into diners other parts or branches as firft Fee/imple and Feetaile, which are 
termed Free-holds of inheritance : alſo eſtates 4/rer poſs:bilitie of iſſue ex- 
tint? ; By Curteſie, In dower ; and for terme of life : Which foure laſt mentioned, 
are called Free-holds, but not of Inheritance : Likewiſe eſtates by Copie 
of Ceurt Roll, being claimed & held by cuſtome, and are diuided into the like 
parts, as Free-holds at the common Law : and laſtly eſtates For terme of 
yeeres, and at will, which two laſt are Chattels. Ofall which briefely in or- 
der as followeth. 


1, Fee 


P —_—_— — 
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Crag 


1. Fee-ſumple, 


Ee imple of all other eſtates is the moſt large, ample,and abſolute that 
Defined, þ- wee haue in this Kingdeme, orthat can by our Lawes bee inuefted or 
made; and is that which is granted to any man and his heyres for ever, 
without any further or otherlimitation of vſeor vies ; and therefore if ſuch 
Tenanthath iſſue of his bodie, the land deſcendeth to him, ifnot, tothe next 

of kinne within the degrees of limitation hereafter ſpecified. 

But ifa man purchaſe in Fee-fimple to him and his afhgnes foreuer,omit- 
ting this word heyres; here hath he but an eſtate for terme of life ; for heires 
is the word which carrieth the inheritance. Ho = 

' Yetitis otherwiſeif lands be ſo deviſed by Will; forthe Law intendeth 
that learned counſell cannotalwaies be preſent in ſuch caſes z and therefore 
is ſuch deuiſe conſtrued forthe beſt, according tothe Teſtators meaning and 
intention, and not to the ſtri&t letter of the Will. Ws 

 Alfoif Lands begranted to any man with a woman in Franke-marriage, 
this word implyeth an eſtate of inheritance without mention or addition of 
the word Heyres; Or toa man and to his bloud thelike. 

And here is to bee conſidered, who arethoſe which are ſaid tobee within 
the degrees of limitation before ſpoken of; thatis, who are vnderſtood to 
bea mans heires by the common Law. Suppoſe A. B. dieth ſciſed of a ftate 

rhebalfe boyd, Of inheritance without iſſue of. hisbodie : Neither his brother, or ſifter of 
the halfe bloud,nor their iſſue ſhall be his heyre ; nor his baſtard ; nor his fa- 
ther, mother, grandfather, or grandmother; for inheritance may lineally 
or collaterallydeſcend, but by no meanes lineally aſcend by our Lawes ; but 
the brother or ſiſter of the father of A.B. (which iscalled a collateral deſcent) 
ſhal be his heyre;and thenthey dying ſciſed without iflue,the fatherof A.B. 
ſhall haue the land as heyreto his vncle or aunt, but not as heyre vnto him. 

Likewiſeitis to be vnderſtood, that by the lawes of this Realme the el- 
deft ſonneis wholly to inherite ; and he dying without iſſue, the ſecond ſon, 
and ſo ofthe reſt; and if no ſonnes but daughters, they ſhall ioyntly inherite 
as coparceners3 but ifno iſſue neither ſonnenor daughter, then ſhall the el- 
deſt brother be heyre, for want of ſuch all the ſiſters; and in default of them, 
the vncle by the fathers ſide, if the Land came by the father , or bee of the 
purchaſe of him ſo deceaſed: Burt if there benno heyre ofthe fathers ſide, the 
purchaſed lands goe to thoſe of the mothers fide; Butifnone ſuch, then all 
Eſchecte. =—thofelands ſhall Eſcheateto the Lord of whom they are holden. 


2, FeeTayle. 


Coparceners. 


Fee! taile of two Hiseftate of Fee-taile is diuided into two kindes or ſorts Gezera/land 
kin es. ; . E * « | | - * | G | A 
Gencralltajle ſpecial, The firſt,being Fee-tayle generall, is when Lands or Tene 


ments are granted vnto any man, and the heyres of his body begot- 
ten withont limitation, or expreſſe mention made by what woman ; where- 
fore if ſuch Tenant marricth diuers wines, and hath iſſue by them ſenerally; 
they ſhall all be capable of the Inheritance of thoſe Lands. Butif it be men- 
tioned and expreſſed in the graunt by what woman, his Heyres ſhal proceed 
er 


Cray. 3. 


T he fourth Booke. 87 


or be begotten, as if the git be made to A. B, and to the heyres of his body 
lawfully begotten on Chis wite,thisisaneſpecial In-taile,for any ofhis iſſue Speciall taile, 
begotten by another woman, ſhall not inherite by force or meanes of this 

graunt or tayle. And the likein allreſpeRts if Lands bee granted to a woman 

in the like kinde. 

AlſoifLands begranted vnto A B.and C. his wife, and tothe heyres of 
their two bodies lawfully begotten; here are the manand his wife Ioynt- 
purchaſers , and this is alſo a ſpeciall tayle bothin him and her. 

Likewiſe if any man grant Lands or Tenementsto another man with his 
Daughter in Franke-marriage, this isalſo aſpeciall tayle; and both the man OOO 
and woman ſhall be here Tenants in the ſpeciall tayle, for the word Franke- 
marriage implyeth as much. 

Alfoif Lands begranted toa man andthe heyres Males of his bodie; this Deſcent by 
isan eſtate tayle , and here the Female ſhall not inherite. '— beiresmales, 


' 2. After poſsibilitie of iſSue extinF, 


T F Landsor Tenements be granted to amanand to his wife, and to the rree-bolds, 

| ] Heyres of their two bodies lawfully begotten , andeither of them dye 
without-ſuch ilue betweene them thenyis he or the ſuruiuing Tenantin 

tayle ofthoſe Lands, but are withoutall hope and paſt poſsibilitie of hauing 

fuch Heyretoinheritethoſe Lands as was limittedinthe graunt; & therefore 

isheor the ſo ſfuruiuing and ouer-liuingthe other,called Tenant in tayle after 

poſkbilitie ofifſue extin&t : and from and after the death ofhim or her ſo ſur- 

uining ; the eftate raile ſo madeand granted vntothem,ſhal be vtterly voide, 

extin&tand dead, as ifthe ſame were nenergranted ; and theeſtate of inheri- 

tance of and to thoſe lands,ſhal reuert and turne vnto the firft Donor thereof 

and his heires. | 


4. Bycourteſie, 


| die; by our laweshefhall hold, occupie, andenioy ſuch lands as his wife 
died ſeiſed of either in Fee-ſimple, or Feetaile, during his naturall life ; 
and heis called Tenant by courteſte of England, becauſe no other Nation 
admitteth thelike eſtate. Wherinthe Law requireth that ſuch iſſue be vital, & 
brought forth into the world aliue, although itimmediately die,and alſo it is 
requiſite that the husband bee in aQtuall and reall poſſefhon of thoſe lands, 
and ſciſed of them jn the rightof his wife, at the time of her death, or other- 
wiſe he ſhall not be admitred Tenant by courteſie thereunto. | 
- 'But iFany ſuch Tenant by courtefie commit or ſuffer any ſtripe or wafte, 
heis puniſhable in that behalfe, by aftion of waſte. 


Alf itisto bevnderſtood, that no man can bee. Tenant by courteſie of a 
reverſion : for if awoman ſolye ſciſedin Fee, grantetha Leaſe to A.B. for 
terme ofhis life, and ans A marry and hath iflue,and then dye; the Te- 
nantor Leaſceforlife ſurniving; her. husband inthis caſe ſhall not be Tenant 
by courtelle..,, . ES DRY Ne >: ny 


| F amanmarrie a wife, being an Inheritrix, and hath iſſue by her, and ſhe 


. 
. 
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5. In Dower. 


Y the common Law of this Kingdome, if a man marry a witc, and at 
any time during the time of couerture he be direAly and lawfully ſei- 
" ſed, either by purchaſe or deſcent of any lands or tenements, either in 
fee-ſimple or fee-tayle, and being ſo ſeifed die, his wife ſhall be indowed of 
Dower a the A full third part of all thoſe lands and tenements, during her life ; and being 
common Lov. thus indowed,ſhe is called Tenant in Dower,and this is by the common Law. 
Dewer bycu= = Beſides this, there is Dower by cuſtome , for in ſome places the woman 
” ſhall hauca moyrie, and in ſomeplacesmore, and in others lefſe during her 
life, ofall rhe lands her huſband was ſeiſed of at any time during the couer- 
ture, according to the cuſtome of the place. : TT 
. But if the wife be not aboue the age of nine yeeres, at the time of her huſ 
| bands death; the common Law will not permither indowment. 
4 mms ſrt — And for diners cauſes a woman may be defeated of her dower ; as if ſhee 
bayenodower, Or her huſband, commit treaſon, murder, or felony , and be thereof attayn- 
ted (yea, though they haue their pardon:)alſoif ſhe forſake her huſband and 
live incontinently ; and be not againe reconciled without conſtraint of law; 
or if ſhee detayne and with-hold the deedesand euidences from the heire,of 
thoſe lands, whereof ſhee claymeth dower, andthe like. | | 
And ſomethings there are , whereof a woman is not capable of indow- 
ment ; as of Commons, Annuities, Eftouers ſans number, Homages, Ser- 
uices, and the like. - | | 
' Thereare beſides theſe other kitides of dowers, as one called dowment, 
Ex afſinſa paris: another termed dowment ad oftivm Eccleſia: and athird, de 
le plus bet part : As appearethat large by our common Lawes ; whereunto 1 


referre you. 
6, For terme of Life. 


| "Tenant for terme of life, is he, who holdeth lands or tenements, ci- 
ther for terme of his owne life, or for terme ofanother mans life ; bur 


for diſtinions ſake, he who holdeth for his owne life,is termed bare- 
ly Tenant for life, and hee that holdethforanothers life, is called tenant for 
terme dauter vie, thatis. of anothers life. ar 
 _ Andifcitherof theſe kinde of tenants commit or ſuffer wafte, the leafor 
orhein reuerfion , ſhall bringand maintayne againſt himan aftion of waſte, 
and thereby recouer treble damages. ma 
7, By Copie of Court roll, 
Heſetenantsareſuch,as in diners Mannors hold lands and tenements 
F tothemand to their heires, ſome in the nature of fee-fim ple, others 
in fee-tayle, or for terme of life or liues, at the will of the Lord, ac- . 
cording to the cuſtome of the Mannor; and in ſome Mannors they hold by 
copie for terme of yeeres: And all theſe have no othereuidence to ſhew con- 
cerning thetenure of their lands, ſauconly the copies of therolls of their 
Lords Court; and therefore arethey rms by Copie of Court roll. 
Alienation o —Andifany of theſe tenants alien or ſell his lands or eſtate by deede;he ſhal 
eſtate. abſolutely forfeit the ſame into the Lords hands : wherefore if he will alien 


his 
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his copy-hold eſtate, he muſt comeintothe Lords Courtand there ſurrender 
the ſame into the Lordshands, to the vie of him vnto whom he alienaterh 
the ſame. CS 

But in divers Mannors the ſurrender may be made out of Court, vnto a- Surrender ovt of 
ny copy- hold tenant, in preſence of two of the homage (to the vſeas afore- £97 
ſaid) whoaretopreſentthe ſame viito the Steward at the next Court, and 
admittance made accordingly. TT 740 

And theſe tenants can neither ſte or be ſued, in any of the Kings Courts, 
by writ orotherwiſc, for theſe lands ſo holden. But they muſt implead and 
ſue forthe ſame, by way of plaint, inthe Lords Courr. ah 

And ſomeareofopinion that theſetenantsare butin the nature oftenants 
at will ofthe Lord ; 'whoat his pleaſure may diſplace them ; and they with- renaxt: at wit, 
out remedie, but by the Lords fauour. Yet others are of a contrarie' minde, 
who maintayne,thatifany ſuch cuſtomarie tenant(but thoſe for yeeres, their 
terme being expired; paying and doing their ſeruices) ſhall without juſt Remedie for 
cauſe be ciefted and diſplaced by the Lord ; he may bring and maintayne his of. A 
ation of treſpaſle agaiaſt him, atthe common Law. FB 


And if any of theſe cut timber, growing on his lands, without licence of aft. 
the Lord (but only for repaire of his tenement) it isa waſte, and an abſolute 
 -  —_— x |S $6c26-15560P 
. Andinmoſt Mannors if any ſuch tenant ſhall farme or let outhisland, 
for any longertimethen a yeere, without the Lords licence, it is likewiſe a ror/eitare. 
forfeiture vatothe Lord. But of theſe andmaany other thelike, weareto be: 
guided according tothe cuſtome of the Mannor, where ſuch tenantsare: '- 

. Andgenerally theſetenants, for thatthey have nd free-hold atthe com- 347 tewre. 
mon Law, but by cuſtome, are termedtenants of baſetenure. - 1. © 
 CAndihu muchconcerning free-holds anagftates of inheritance ;, and next of 
Chattels. | ls 


8, Terme of yeeres. 


| lands, for any number of yeeres agreed vpon , betweenethe Lord 
_ Tenant ; which terme is 'alwayes expreſſed in the leaſe fo 
nted.-_ Sb. FIR Yb Sn 8; | PN 
—_ which leaſethere is vſually reſerued ſome annuall rent,payable either Renereſerued. 
halfe yeerely or quarterly,according totheir contract. For the reconerie and 
obtayning of which rent, if it happen to beariere'and vn-paid , the leaſor is pifreſ or afti- 
at his choyce ; whether he will enter and diſtrayne, or bring his ation atthe * of db. 
common Law for the ſame. . 5162288 
And in theſe leaſes for terme of yeeres, whether by writing or atherwiſe, Noliveyef 
there'needenolinety of ſeiſon, but the tenant may immediately enter by ſein. 
vertue of his leaſe without further ceremonie. Butin leaſes for terme of life 
or lines, itis otherwiſe. | 


Alſo if this tenant commit or ſuffer waſtez the leaſor may bring his ac- waſte. 
tion of waſteagainſt him z whereinhe ſhall recover locum veſtatum, and his 
_R__ "IM | 
Arid if this tenant ſhall grant vnto any other mian a greater or larger eſtate 

A PT ONE was S 2 Jn 


| A Tenant for terme of yeeres, is he, vnto whoman eſtate is granted of 
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” Diſplaced at 


pleaſure, 
Libertie to take 


" bu corne and 


| erry. rb) the buildings, or felling of timber, &c. In which caſc A 


in thoſe lands he holdeth, then he hath therein himſelfe ; whereby hee con- 
ueyeth the fee-{imple to himſelfe, hee (hall forfeithis leaſeand the ſtate, and 
terme of yeeres therein granted. 
9. Tenant at Will, 
. Tenant at will, is he, vato whom lands or tenements are granted, to 
A hold at the will of the Lord or leaſor, by whom they are granted. 
And thistenant may beediſplaced or put out at any time, without 
further norice, at the Lords pleaſure ; yea,although he hath tilled and ſowne 
his grounds. Yetinthis caſe the law alloweth him freelibertie of ingreſle, 
egrelſle, and regreſle, aſwell to take, cut, and carry away his corne when it is 
ripe; asto take and carry away his goods,and houſe-hold-ftuffe, within con- 
uenient time; without puniſhment of committing treſpaſle, or otherwiſe , 
for that he knew not his Lords intention or time of entrance. But with te- 
nant for terme of yeeres it is otherwiſe. s 
And the Lord orleaſor here hath the like remedie againſt this his tenant 
at will, for his rent, if it be behinde and vn-paid,as he bath againſt the tenant 
for terme of yeeres, laſt before mentioned. 
Anditis to benoted, that this tenant at will is not by the law charged or 
C ble with reparations, as is the tenant for yeeres; and therefore no a- 
ion of waſtelycth againſt him ; vnleſle he wilfully committeth waſte, b 


the leaſor 
ſuſtayned. 
Avd the: 


may bring his ation of treſpaſſe, and recouer his loſſe 


mach briefly concerning oft ates in land; whereof the two later kindes 


aretermed Chattells reall ; awd «ll mouceble goods arecalled Chattels perſonall; 
«5 appeareth by this breniate following. a bn 
An AnaLrs1s or briefe reſolution of all eftates in generall. 
_ . Fee-mple,$ 4 = 
oe es 
"At the com- , Age; Special. 
fs ', 17 | Curtefie of Eng. 
Terme of life. - 
CTerme d anter Viee 


mu J 04 Theſe are dinided a free-holds 


TByGuff ome. a the common Law. 
Terme of yeeres. 


| Real. Ya of lands. 
_— hattelis, Tenure at will. 
C Perſonal! $a Cattell, Money, Plates, 


Houſe-hold-ſinſfe, be. 
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Of the dinerſitie of Tennres, and their ſenerall natures, with 
the ſernices belonging. 


: 
4 


9 Ls - (forall lands whatſoeuer, conſiſt of ſome of thoſe, formerly 
3 =- © mentioned) let vs here, next, conſider of the ſeuerall tenures 

WES and ſeruices thereunto particularly belonging ; which are 
—_ maine and principall obſervations to be had and vſed in ſur- 


uey of a Mannor,and moſt meet and neceſlarie fora Surueyor to know and 
vnderſtand. Whereof in orderas followeth. 


ro T: Auing informed our ſe[ues, as before, of the diuerſitie of eſtates 


1. Knights ſernice, 


His tenure of Knights ſeruice includeth Homage and Fealtie, and 
| commonly Eſcuage z and whoſo holdeth any lands or tenements by 


this ſeruice, is bound by the Lawes of this our Realme, to doe vnto 
his Lord Homage and Fealtie; being a ſeruice of the greateſt humilitie and 
reſpe&, that can be performed by a tenant vnto his Lord: and for the moſt 
part, heis £754 Eſcuage, called Scateginm that is, ſeruice of ſhield ; which 
15 to be aſſeſſed by authoritie of Parliament, as ſhall be hereafter declared. 
When the tenant ſhall doe homage to his Lord, the Lord ſhall fit,and the 


Howa foo 


How the tenant 


tenant kneeling downe beforehim,on both his knees, and holding both his /#«# dee bomage 


hands betweene his Lords hands, ſhall ſay thus: I become yourman, from 
henceforth, of life and member, and of earthly honor, and to you will be 
faithfull and true, and faith to you ſhall beare for the lands I hold of you ((a- 
ving my faith which I owe and beare vato our Soueraigne Lord the King) 
and then the Lord ſo ſitting,ſhall kiſle him. - 

Fealtie is as much to ſay, as Fidelitas, or fidelitie. In doing whereof, the 
tenant ſhall lay his right hand ona booke, and fay thus: I will be vnto you 
my Lord,faithfull and true, and faith to you ſhall beare, for the lands and te- 
nements which I claime to hold of you, and duly ſhall doe and performe vn- 
to you the cuſtomes and ſeruices which I ought to doe, at the termes aſhg- 
ned, as helpeme God ; and then he ſhell kifſe the booke. And it isto be noted, 
that Homage mult be done vnto the Lord himſelfe perſonally ; but Fealtie 
may be madeto the Steward of the Court, or to the Baylife thereof. Alſo, 
tenant for terme of life ſhall doe Fealtice, but not Homege. 


How fealtie 
to be dons 


As concerning Eſcuage : hee that holdeth his lands by a whole fee of wha dutiebe- 


Knights ſeruice; when the King goes in perſon to the warres, heis bound 
co be with him by the ſpace of fortie dayes, ſufficiently appointed for the 
warres: and hethat holdeth by the moitie of the fee of Knights ſeruice, is 
bound by his tenure to be with the King in ſuch ſort as before, by the ſpace 
of twentiedaies; and ſo proportionally, according to the quantiticand rate 
of his tenure. 


$:3- And 


longeth to Eſcue 
age. 
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Anditis to be vnderſtood, that after the Kings returne from the warres, 
Parliament, a Parliament is viſually called ; by authoritic whereof, it is aflefled, what 

and how much, in money, cuerie man that holdeth by a whole fee of 

Knights ſeruice (who was neyther perſonally,nor any man for him, with 

the King) ſhall pay vnto the Lord of whome he holdeth his land, by EC- 
cuage: and according to ſuch aſſeſſement, enerie tenant ſhall pay to his im- 
mediate Lord, after the rate and proportion of his tenure : and this money 
thus aſſeſſed, is called Scutage, or Eſcuaze ; for which, the Lord vato whom 
the ſame is due, may diſtraine for non-payment thereof. 


Cuſtome. Yer ſome tenants by cuftome;, are not otherwiſe bound, but to pay a moi- 
ie or third part of what ſhall be aſleſſed, as aforeſaid. 


Andin ſome places the cuſtome is, that whatſoeuer be aſſeſſed by Parlia- 
ment, yet their Eſcuage is certaine, and they pay neither more nor lefle, but 
ſuch a ſumme of money, as five ſhillings, or the like; and this is called E/- 
cuage certatne: and this tenure is Socage tenure, and not INTO ſeruice; 
the Eſcuage whereof is alwayes vncertaine, and ſo called. And this Eſcuage 
vncertaine (belonging alwayes to Knights ſeruice) draweth vnto it Ward, 


Marriage, and Reliefe, as hereafter appeareth. 


What Eſcuage 
ts be paid, 


E[cuage certaine 


2. Ward, Marriage, and Rehefe. 


A S formetrlyappeareth, Knights ſeruice (the tenure laſt before men- 
tioned) draweth vnto it ward, Atarriage, and Rehiefe ; and therefore 
I hold it fitting here next to treat thereof. Wherefore, firſt it is 
to be vnderſtood, that if a man hold any lands or tenements by this tennre, 
and dieth, his heire male being within the age of one and twentie yeares 
Ward, the Lord of whome thoſe lands are holden, thall haue the Ward, that is, the 
cuſtodie and keeping of thoſe lands ſo holden of him, to his owne vie and 
behoofe, without account, vntill the heire come to the full age of one and 
- twentie yeares: for it is intended by the Law, that vntill he attaine to that 
age, yp is not fit or able to performe ſuch ſeruice, as by this tenure is re- 
uired. 
Marriage. , And if at the time of the death of ſuch tenant the heire be vnmarried,the 
Lord ſhall not onely haue the wardſhip of his bodice and lands, but the be- 
ſtowing of him in marriage. | | þ 
Heire ſemale Andif a tenant by Knights ſeruice die, and leaue an heite female, being 
of the age of foureteene yeares, or vpwards z then the Lord ſhall not hauc 
the ward of ſuch heire, neyther of her bodie nor lands; becauſe a woman of 
that age may hauea husbandable to performethe ſeruices required by this 
' tenure. 
But if ſuch an heire be vnder that age of foureteene yeares, and vnmarri- 
ed at the time of her anceſtors death, then ſhall the Lord hane the ward- 
ſhip of her lands fo holden of him, till ſhe artaine to the age of ſixteene 
yeares; by force of an a& of Parliament, in the Statute of Weſtminſter 1. 
Cap. 12. 
gr” note here the great difference betweene the ages of Males and Fe- 


males: 


The full age of a 
WOWWanhe 
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males: for the Female hath theſe ſeuerall ages appointed vnto her by the 
Law. Firſt, at ſeen yeeres of age the Lord her father may diſtrayne his te- Pinerſtic of the 
nants for aide to marry her. Secondly, at nine yeeres of age ſheeis dowable, * 7 79m**: 
Thirdly, at twelue yecres of age ſhee is held ableto aſſent to matrimonie: 
Fourthly, at foureteene ſhe is able to haue her land,and ſhall be out of ward, 
(if thee be of this age at the death of her anceſtor.) Fiftly, at ſixteene ſhee 
ſhall be out of Ward,though (hee were vnder foureteene yeeres of ageat the 
death of her anceſtor : and ſixtly, at one and twentie yeeres ſhee is able to 
makealienations of her lands or tenements. But the Law limitethto the Mens aves. 
Male, only two ages, that is, at fourteene yeeres to haue his lands holden in 
Socage: andatoneand twentie to makealienations. 
 Asconcerning Reliefe, if a man hold his lands by Knights ſeruice and Reliefe. 

. dyeth, his heire male being of the age of oneand twentie yeeres, or his heire 
female ofthe age of fourteene yeeres, the Lord of whom ſuch lands are hol- 
den, ſhall haue reliefe of the heire. 

Alſo itisto be noted, that all Earles , Barons, or otherthe Kingstenants 
(holding of him in chiefe by Knights ſeruice) if they dye, their heire being 
of full age, as aforeſaid , they ought to pay the 01d reliefe for their inheri- what reliefes ore 
tance,that is,the heire of an Earle for a whole Farledom an hundred pounds, p be paid , and 
the heireof a Baron for a whole Baroniea hundred markes; theheire of a 
Knight five pounds, and he that hath leſfle {hall giueleſle, according to the 
old cuſtome of Fees. And the like is to be vnderſtood and obſerued of all 
others, that hold ſuchlands immediately of any other Lord. 

Andalſo a man may hold lands ofa Lord by two Knights fees, and then 


the heire being of full age at the death of his anceſtor, ſhall pay to his Lord 
for reliefe ten pounds. 


_ 
— .. 


3. Caſile garde, 


T isalſo to be vnderſtood,that a man may hold lands by Knights ſeruice, pefned. 
] and not by eſcuage, nor pay eſcuage for the ſame: But hee may hold by 
Caſtle garde, which is to keepe a tower or fome other place of his Lords 
Caſtle, on a reaſonable warning, whenthe Lord heareth of the approch of 
his Enemies. 
Thisis likewiſe Knights ſeruice, and draweth thereunto ward, marriage 


and reliefe, in all reſpe&s as the common. Knights ſeruice doth, before 
mentioned. 


4. Grand Sergeantie_. 


| A L#othercisanother kinde of tenurein Knights ſeruice, which iscal- pefzed. 
led Grand Sergiantie, and this is where a man holdany landsand te- 


nements of the King, by ſome ſuch certayneſernices, ashe ought to 
performein proper perſon, as to bearethe Kings Banner, or his Speare, or 
to condutthis Hoſt, or to be Sewer, Caruer, &c. and ſuch ſernice is called 
Grasd Sergeantie, that is, a high or great ſeruice, becauſeit is the moft hono- 
rable aud worthy {ruice thatis: for whoſo holdeth by eſcuage, is not oy 


y 
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by his tenure to performeany other more ſpecial ſernice, then another hol- 
ding by eſcuage, but he that holdeth by grand Sergeantie,is tyed to performe 
ſome ſpeciall ſeruiceto the King. 

And if a man hold land of the King by grand Sergeantie, and dye ; his 
heire being of full age, then ſhall his heire pay vnto the King , not only five 
pounds, as hethat holdeth by eſcuage, bur alſo the cleere yeerely value of 
ſuch lands, as he ſhall hold by grazd Sergeentie_. 

Andalſoin the borders of Scotland, divers hold their lands of the King 

Cornage. by cornage, which is to blow a horne, togiue notice to the Countrey of the 
Fae approch, which ſeruice is alſo a kinde of grand Sergeante. 
No tenure in And itis to be vnderſtood that none can hold by this tenure of grand Ser- 


pi geantie, of any other Lord ſaue only of the King. 


King. 


5. Petie Sergeantie_, 


Defined. Etie Sergeantie is, where a man holdeth lands or tenementsimmediate- 

P ly of the King, and for his ſeruice in reſpe&thereof, is bonnd to pay 

-vnto the King yeerely, a Bow, a Speare, a Dagger, or ſome ſuch other 

ſmallthing belonging to the warre. And this ſeruiceis in efte&no other then 

Socage, becauſe thetenant is not tyed to performe any perſonall ſeruice, but 

to pay ſomewhat yeerely, as a rent is paid. Wherefore this ſeruice of perie 

Sergeantie, is no Knights ſeruice, Yetcan it not be beld of any other Lord 
ſave the King only, alwell as grawd Sergeantic. 


6. Homa we Anceftrell, 


F a manand his Anceſtors, whoſe heire heis , haue holden lands or tene- 
ments of another, and his anceſtors time ont of minde, by homage, and 
hauedone vnto him homage, this tenant thus holding, is called tenant by 
. homage axceſirell, by reaſon of the long continuance which hath beene by 
title of preſcription, aſwell concerning the tenancie in the bloud of the te- 
nant, as concerning the Signiorie in the Lord. 
Thistexre And it is tobe noted, that if this tenant by homage anceftrell, ſhall at any 
extan. timealien thoſe lands vnto another, although he immediately,or at any time 
after, purchaſe them againe, he ſhall no longer hold by this tenure, becauſe 


he hath diſcontinued, but ſhall fromthenceforth hold it by the accuſtomed 
homage. i, 


ſermce, 


7. Socage tenure. 

Defined. -TEnurein Socage is, where a man holdeth lands or tenements of a 
Lord by certayneſeruice, for all manner of ſeruices ; ſoas the ſeruice 
; * -benotKnights ſeruice: As wherea man holdeth of his Lord by feal- 
tieand certayne rent, forall manner of ſeruices; orelſe , where a man hol- 
deth by homage, fealtieand certaynerent, forall manner of ſeruices; for ho- 
mans it ſelfe maketh not Knights ſeruice. Alſoa man may hold his lands 
by fealtie only, which is likewiſe tenure i ſocage. For cuery tenurethat is 
not tenurein Chiualrie, is zexure in Socage. _ 
Theſe 
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 Theletenants were tyedin ancient time euery ofthem with their ploughs 
by certayne dayes inthe yeere, to plow and ſow their Lords demeanes , tor 
which cauſe this tenure was called Socagium,or ſeruicis ſoce,which is the ſame 11 ſo called: 
with Caruca, one Soke or one plow land, But now that ſeruice is by mutuall 

conſent, betweene the Lord and Tenant, in moſt places, conuerted to an an- Convertedto 


nuall rent, yet thename of Socage ſtill remayneth. rent. 
Alfoit a man holdeth by eſcuage certayne,as is before ſpoken,he holdeth =/euaze cera 
- ineffte&but by ſocage. tayne. 


 Andfurther, itisto be vnderſtood, that when « tenant in ſorage dyeth, the 
heire is to pay vnto the Lord, of whom thoſe lands are holden, a reliefe,that Aelefe. 
isto ſay, the value of one yeeres rent, beſidesthe yeerely rent, for the pay- 
ment of which reliefe, the Lord may at his pleaſure immediately diſtraine. 


8. Franke 4 lmoigne, 


His tenant in Franke Almoigne, or free almes , is where an Eccleſiaſti- Defined, 
call perſon holdeth lands of his Lord, in pure and perpetuall Almes, 
which tenure beganne in ancient time, thus : If a man being ſeiſed of 
certayne lands and tenements in his demeſne, as of Fee, ſhould thereof in- 
feofte an Abbot and his Conent, or a Priorand his Couent, or any other Ec- 
cleſlaſticall perſon, asa Deane of a Colledpe, or Maſter of an Hoſpitall, or 
the like, to haue and to hold the ſame lands to themand their ſucceſſors for 
euer, in pure and perpetuall almes, or in franke almes, in theſe caſes the te- 
nements ſhould be holden in fravke Almeigue. By force of which tenure, Seuicetobe 
thoſe tenants which hold lands thereby , were bound to make Oriſons and 4*. 
Prayers,and to doe other divine ſeruices, for the ſoules of their Grantors and 
Feoffors, &c. and therefore diſcharged by the Law, to doe or performe any 
other profane or corporal ſervice, as fealtie, or the like. ah 
Butit is now otherwiſe, ſince the Statute called Quia ermptores terrarum, otherwiſe ſince 
CAB. 18. ED. 1. So as now no man can hold in frenke Aimoigne, but by ihe fatwe. 


farce of ſuch grants as were made before that Statute. - 


0. Burgage tenure, 

Tenure in Burgage is , wherean ancient Boroughis , whereof the Defined. 

FA Kingis Lord, andthey which haue tenements within the ſame Bo- 
rough, hold of the King, by paying a certayne yeerely rent, which 

tenure in ec is but ſocage tenure. And the likeis, where any other Lord 

ſpirituall or temporall is Lord of ſuch Borough. 

Anditisto benoted, that for the moſt part fachancient Boroughs and 
Townes, haue divers and ſundrie cuſtomes and vſages, which other T ownes pjuer: cuſtomer. 
have not. For ſome Boroughs hauea cuſtome that the yongeſt ſonne ſhall 
inherit before the eldeſt, which cuſtome is commonly called Borougs Engliſh. 

And itt ſome places the woman by the cuſtome of the Borough there , ſhall 
have all ſach landsand tenementsin Dower, as her husband at anytime du- 


ring the couerture ſtood ſeiled ofe 


8 COUELY _ 9s riero the Diners cuftomes 
| There arediners other cuftomes in England, which are contrarieto the nh oe ow 


courſe of the common law, which being probable and ſtanding with reaſon, [,,.,-.,,. 
arc mon Law. 
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| aregood and effeuall, notwithſtanding they are againſtthe common law. 


Nocuſtome But no cuſtomes are allowable, but thoſe, as haue beene vſed by preſcrip- 
= preſcri- tion, ortime ont of minde. 


10, Ancient Demeſne, 


Defined, -- # [ ! Hereis likewiſe another tenure, called ancient demeſne,and the tenants 
who hold by this ſeruice, are Free-holders by Charter , and not by 
copie of Court roll,or by the verge after the cuſtome of the Mannor, 

atthewill of the Lord. 

_ Andtheſeare ſuch tenants as hold of thoſe Mannors, which were Saint 
FE owaaps the King, or which werein the hands of King Wir .iam the 
Conqueror, which Mannors are called he ancient Demeſnes of the King,or the 

ancient demeſnes of the Crowne of England. 
And to ſuch tenants as hold of thoſe Mannors, the Law grantethmany 
large priuileges and liberties, as to be quit of toll and paſſage , and ſuch like 
impoſitions, viſually demanded and paid of and by other men, for their 
goods and cattell, bought and ſold in Fayres and Markets by them; alſo to 

Freeof taxe. bequitand free of taxe and tallage granted by Parliament , except- it pleaſe 

the King to taxe ancient demeanes, when hethinkerh fit, for great and vr- 
gent occaſions.: And diuers other priuileges are belonging to this tenure, 
wherein I refer you to our Lawes. 

Andif ſuch tenant be atany time diſtrayned, to doe and performe vnto 
... , their Lordany ſuchother ſeruice or dutie, which they or their anceſtors hane 
4 writef Mm. not.beeneaccuftomed to doe, they {hall ſue out a Writ, called a 34onſtraxc- 
frraxernit, vant, directed to the Lord , commanding him that he diftrayne them not to 

| doeother {ernicesor cuſtomes, then they haue beene accuſtomed to doe. 
Anditis further to be vnderſtood, that in the Exchequer there is a booke 
Dowe:-dey remayning, called Doomes-day-booke,, which booke was made in the time of 
boos, S.Evwaxo the King, and all thoſe lands which werein the ſciſinandin 
the hands of the faid S.E v w.at the time of the making of the faid booke, 
are ancient demeſnes. 

And thus much concerning the digerſitie of tewures and ſeruicer. Now next let 

vs conſider of the rents thereon wſuatyreſerued,and the ſeuerall kindes thereof. 


Dit of toll, 


—_— 
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Cnuapr, V. 
Of Rents, and their ſenerall natures. - 


Onlidering that on euery tenure there is viſually ſomerent or 
2 other reſcrued : I hold it not vnfitting to ſay ſomewhathere 
g* concerning the ſame. And firſt, itis tobe vnderſtood, that as 
| , thereare diuerſitie of tenures, ſo likewiſe of rents; as oneſorc 
Dinerſaie of © which is called a Rent ſernice,atiother Rent charge, anda third 
Rents. Rent ſeck, or Reddites ſiccus,a drie rent; ' $4 254 
Rent ſervice  ASconcerning rept ſervice, it fitly hath the name, for that it is viually 


tyed 
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rycd and knit to the tenure; and is, as it were, a ſeruice, whereby a man hol- 
deth his lands or tenements, orat leaſt, when the rents are vnſeparably cou- 

led and knit with the ſeruice. As for example where the tenant holdeth 
is land of the Lord by fealtie and certaine rent, or by homage, fealtie, and 
by certaine rent, or by any other kind of ſeruice and certaine rent, this rent 
is called rent ſernice, 

And here is to be noted, that if at any time this ren? /ernice be behind and” Difireſ? of com- 
ynpaid, the Lord of whome the lands or tenements are holden, whetherin ** ” 
fee ſimple, fee tayle, for terme of life, for yeares, orat will, may of common 
right cnter and diſtraine for the rent , though there be no mention at all, nor 
clauſe of Diſtreſſe put in the Deed or Leaſe. | 

The nature of this ren? ſernice I lay is to be coupled and knit to the te- 
nure; and therefore, where no tenure is, there can be no rea? /eraice: where- 
fore, if at this day I be {ciſed of lands or tenements in fee fimple,and make a 
Deed of Feoffement thereof vnto anotherin fee ſimple, and reſerue by the 
fame Decd a rent, this can be called no rewt ſeraice; for that there can be now 
notenure betweene the Feoffor and Feoffee. Bur it is otherwiſe of Feoffe- 
ments made before thie Statute of Quis exptores terrarum , formerly mentio- ano 18.£4.x, 
ned. For before the making of that Statute, if atty man had madea Feoffe- | 
ment in fee ſimple, and had reſerued thereon vato himſelfe a certaine rent, 
alrhough it had beene without Deed, here had beene created a new tenure 
betweene the Feoffor and Feoffee, and the Feoffee muſt haue holden of the = 
Feoffor, who by meanes thereof,might of common right haue diftrained for 
fach rent : bur ſince the time of that Statute, there can be no ſuch holding or 
reture created or begun ; and conſequently, no rex? ſerice can at this day Noreu es 
be reſerued vpon any gift in fee fimple ; except in the Kings caſe ; who ſerved on gift in 
bong chiefe Lord of all, may, and ener might, gine lands to be holden + | 
of him. | 6” 

Thus it is apparant, that at this day no ſubie& can reſerue any rent ſersice 
vnto himlſelfe, vnleſſe the reuerſion of thoſe lands, fo by him graunted, be 
ſtill in himfelfe: as where hee graunteth them in fee tayle, or maketh but a 
leaſe for terme of life, or for yeares, orelſe at will ; for in all theſe caſes, the 
renerſion of the fee {ſimple remaineth ſtill in him: wherefore, if any rent be 
herereſerued, itisto be called a rent ſeruice; and of common rights diftrai- 
_ , although there be no clauſe of Diſtreſſe compriſed in the Deed or 
eale. 
Andifa man ſhall abſolutely and wholly graunt away in fee fimple anie 
lands ortenements by him ſo holden, leauing no renerfion thereof in him- 
felfe; and yer ſhall reſerne vnto himſelfe in his Graunt an annuall rentz with 
aclanſe of Diftreſſe in his Deed indented, That it ſhall be lawfull for him to 
diftraine for the ſame, if need require ; this rent (in regard, thatthe land is 
therewith charged) is called « ren? charge: Bur hee cannot diftraine for this xe: charge. 
rent of common right, as before for the other, but onely by force and vertue 
of his Deed indented. | 
Andifthere beno ſuch clauſe of Diftreſſe contained in the Deed, then is 
this rent ſo reſerued called « rent ſeck. . _— Rent ſechs 

Alſo, if a man ſtanding ſciſed of lands and tenements in fee ſimple, will 

graynt either by Indenture, or poll Deed, an yearely rene vnto another, ifſu- 


— 
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Rent ſich. © 


Rent char ee. 
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ing out of theſamelands, whettierit be in fee limple, fee tayle, for terme of 
lite, for yeares; of at will, with clauſe of Diſtreſle; then rhis rent-is called a 
Rent-charve, and he vnto whome this rent is graunted, may for default of 
paymententerahd diftraine;'. ' - - , 
- Andit is fuftherto bevnderſtood, that'iif a man make a leaſe vnto ano- 


ther for terme of life, and reſerue thereon vnto himſelfe an yearely rent, and 
'': aftewardsgraunteth that retit vnto A.B.reſeruing the reverſion of the lands 
' vato hinvſelfe;;this rentis buta Rept ſeck: for that A. B. who hath the rent, 


hath nothing itrreuerſion.of the land. wy 
And if amatigiueth lands and tenements in tayle, and reſerueto him and 
his heiresa certaine rent; orelſe makea leaſe forterme of life, reſeruing cer- 
tainerent; iF be graunt the reverſion to another, and the tenantattorne ac- 
cordingly, the whole rent and ſcruice ſball paſſe by this word reuerlion, be- 
cauſe the rent and ſeruicein ſuch caſe be incidentto the reuerſion, and paſle 
by the grauntof the reverſion; and here is the rent a Rent-charge. But if hee 
had graunted the rent onely, it had beene then a Rewt ſeck. 


—_—_— 
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MS ae Of Repriſes and Deduttions, 
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awe; S5 wehaucformerly vnderftood, what ſeuerall rents,profits,and 
; commodities may yearely griſe or grow out of any Mannorto 
-the Lordthercof fo is.it as fitting to conſider, what Repriles, 
3 Deductions, Payments, Charges, and Duties, may be yearely 
iſſuing or going out of any Mannor from the Lord thereof : 
For otherwiſe, in the conclalion of oyr Survey, orin making a perfe& Con- 
Nar,or Particular, (ſuchduties got being repriſed)the true value ofthe Man- 
nor may oftentimes keme greaterthenin truth it is;which wouldtend much 
toour hameand dilcreditj; - 7 
Theſe Repriſes and Deauitions are, 


neuer certaine,: or inall Mannors alike; 

but in this more, and inthatleſſe: yet-in one and the ſame Mannor they are 
commonly the ſame, and viſually ſuchas theſe here following... © + --- 
Repriſesare any manner of Rents, eitherin Money, Capons, Hennes,Pep«= 
per; Cumfnixſeed, or thelike, iſſuing and payd out of one Mannorto ano- 
ther: alſo Suits of Court, or annuall fines for the ſame, and the like may be 
iſſuing andiþayable.to a Sherifes Turne or Hundred. ; alſo Penſions or Por- 
tions ta Betleſiaſticall linings : likewiſe a rent maybe iſſuing for way-leaue, 
orſomieparticular Pallage ; alſo for Water-courles, or placing of Pipes for 
conueyance of Water : likewiſe yearely Fees to Officers, as Stewards, Re- 
ceiuers, Baylifes, Colle&ors, Keepers, &c. and alſo iypends, ſalaries; oran- 
nuities to Chaplins, or the like : All which are euer to be deducted and re- 
priſed out of the totall value of a Mannor. nee ar ae 


 CAnd baning thus furniſhed andinformed our ſelues, ferſ of the Mathem ati- 
call part of Suruey,by the three farmer Bookes ; aud thus farreof the Legall, as to 
| Dy tnow 
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know what « Mannor &, and the ſeurrall parts thereof 5 and likewiſe of allejiates in 

generall; and what Tenures, Seruices,and Rents are thereunto incident oppertaining, 
and belonging ; let vs proceed in an orderly and formall courſe ; ſuppoſing we are 
now to undertake the (uruey of «a Mannor, which is to be performed as followeth. 


I. 


b— 
— 
© — 


VIL 
Obſcruations and courſes to be held and taken, before the begin- 


ning of a Surney. 


GS V-4:2, 


T is firſt to be conſidered, for whome the buſineſſe we vnder- 
&» take,is to be performed: if for the King,then are we to obtaihe 
Commiſhon from his Maieſtie out of fuch Court or Courts as 
Þ is requilite, according to thetenure of the lands to be ſuruey- 


which Commiſhons, I need not ſpend time,for that they are viuall,and of ors 
dinarie courſe (in ſuch caſes) graunted wut of thoſe Courts. Yet ſeeing,that 
for the moſt part, thoſe Commiſhons giue power to the Surueyor, by refe- 
rence to certaine articles annexed ; and according to the efficacie and force 
thereof, the power and authoritie of the Surueyor is limitted ; ir behooueth 
to haue thole articles as ample, full, & forcible,as you may deniſe;nor know- 
ing with what people you areto deale (who ofren proue obſtingte) nor the 
nature, eſtate, or condition of Tenancie (for the moſt part variable.) Which 
articles et be theſe here following, or the like in effect. «66 6 0k 


Articles to be inquired of, and conrſes to be obſerned and beld by 
A.R. in this preſent CommiſS1on named, for the better efing 


and execution of his Mateſties ſeruice, in furneying of bis High- 


neſſe Honors, Lordſhips,or Mannors of A.and B. in the Countie 


of C. and of all Caſtles, Houſes, Parkes, Meſuages, Lands, Tene- 


ments,and Hereditaments thereunto belonging and appertaining. 


"0; Ir{t,the ſaid A.R. is to enter into the ſaid Honors, Lord- 
L ſhips, and Mannors, and all and ſingular other the pre- 
miſſes, and euery of them, and into euery part and par- 


cell of them, and euery of ther, and to make a ſuruey of the 
quantitie,qualitie,and yearely value thereof, andof euery part, 


parcell,and member thereof reſpectiuely. 


2. Alfo theſaid A.R. is to call before him all ſuch as now are 


or formerly haue bin Stewards, Baylifes, Reeues, or Collectors 


of all or any his Maieſties iſſues, rents,tenenewes,and profits 
within the premiſes, and their deputies, and euery or any of 
them - 


> ed, as the Exchequer, Duchie, &c. In declaring the forme of 


—_—__R 


— 
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them, and.to charge them on their oaths to deliuer in vnto him 
true and perfect Rentalls of all and euery their ſeuerall collecti- 
ons: and likewiſe to call before him all and euery fuch perſon 
nSpalits , as haue or are ſuſpected to haue any Euidences, 
Court Rolls, Rentalls, Bookes of Suruey, Couchars, Terrars, 
Eſcripts,Writings,orMynuments whatfoeuer, touching or con- 
cerning the ſaid Mannors, Meſſuages, Lands,Tenements,and 
Hereditaments, and euery or any of them; and all and euery 
ſuch perſon and perſons to examine vpon their oathes concer- 
ning the ſame writings,and euery of them: and alſo to demand, 
require, and receiue of them, all and euery ſuch Bookes, Ren- 
falls, andother Writings, as he ſhall ſo find to be in their hands 
or. cuſtodie : And if any ſhall make refuſall of the deliverie 
thereof, to-certifie his or their name and names, and the reaſon 
of ſuch his or their refuſall, ro the Lord Treaſurer of England, 
and Chancellor of the Exchequer,that ſpeedie and due courſes 
may be therein held and taken accordingly. But this is to be 
vnderſtood of Bookes and Writings not being in the hands of 
the preſent Steward or Stewards of any of the premiſſes,nor in 
the cuſtodie of any of his Maieſties Officers of his Highneſle 
Courts of Record at Weſtminſter; whereof he is only to take 
and extract notes, for his better inſtruction and information 
concerning the premiſles. To 
2. Likewiſe heis to inquire, what are theſeuerall limits,butts, 
and bounds of all and {inguler the premuſles, and to expreſſe 
the ſame accordingly; and what Lord or Lords are conioyning 
or boundering thereon;& whether they or any of them haue or 
do intrude or incroach yponorwithin the limits or botids afore- 
faid,or the liberties or pruiledges compriſed within the ſame. 
' 4. Alfo,whetherthe premuſſes,or any part thereof,doth lye 
or extend into any-other Mannor;and whether any other Man- 
nors,MeſTuages,Lands,or Tenements do lye within the limits 
or bounds of the premiſſes ; whoſe, and what they are; and to 
makeperfect diſtinctions thereof particularly, 
...5. What Caſtles, and other Mannor or Manſion houſes his 
Maieftie hath within the ſame in what eſtate of reparations the 
fame now are and be; and if decayed or waſted, by whome the 
ſame hath bm commutted;& to what value;what demeſae lands 
now are, or heretofore haue bin, belonging or appertainivg to 
the ſaid Houſes, and in whoſe tenure and occupation tre ſame 
now 
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now are; by what right or title they clayme or challenge to 
hold; what ſeuerall rents they pay in reſpect thereof; and what 
is the true quanritie, qualitie, and yearely yalue of the pre- 
miles. 

6. What Forreſts.Parks,and Chaſes his Maieſtie hath with- 
in the premiſſes; what number and ſtore of Game are in them; 
what Officers are thereunto belonging; what Fees they receme 
1 reſpect thereof ; in what eſtate of reparations, the Houſes, 
Lodges,Walls,Pales,and Fences are;what is the quantitie,qua- 
litie,and yearely value thereof by the acre; what Iuiſtments,or 
what Cattell, as Oxen, Kyne, Horlſes,or the like,are vſually de- 
paſtured within the ſame; who hath the diſpoſall thereof; and 
whats the value of a Beaſt-gate there. 

7. Alſo, what Moores, Marſhes, Heaths, Waſts, or Sheepe- 
walkes, his Maieſtic hath of, in, vpon, or belonging to the pre- 
miſſes ; what are the ſcuerall quantities thereof ; how many 
Sheepe may be kept on thoſe walks; and whats a Sheepe-gate 
_ '8. Heisalfo to inquire, what Free-holders there are within 
and belonging to theprenuſſes ; what Mannors, Meſſuages, 
Eands, or Tenements they hold thereof, and what are their ſe- 
uerall quanuaries ; and likewiſe, by what ſeuerall tenures, rents, 
and ſeruices they hold the ſame. 

9. Alfo,what other eſtates there are;as tenants for terme of 
life, or liues, yeares, or at will; what cuſtomarie or copy-hold 
tenants, or what other tenants there are within the premiſles ; 
what lands they do ſeuerally hold, and the true quantitie, qua- 
litie,and is. value thereof ſeuerally,and what yearely rents 
they pay for theſame, 

10. Alfo,what are the ſeuerall cuſtomes concerning the cu- 
ſtomarie tenants ; whether their fines ypon death or alienation 
be certaine,or incertaine, and arbitrable ; and if certaine, what 
Fines they viſually pay on euery death or alienation of Lord or 
Tenant; and how, and in what manner, doe thoſe cultomarie 
lands deſcend after the death of an anceſtor. 

x1, What Reliefes, Heriots, Fines, or other duties are payd, 
or anſwerable,vpon or after the death or alienation of any Free- 

' hoſder,Copy-holder,or other tenant within the premifſes; how 
and by whom are they vſually collected and diſpoſed of; and 


what may be the yalue thereof in Communibut annis, 
T 2 12, Whe- 
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12, Whether any cuſtomarie tenants ( whoſe lands are ha. 
riotable) haue ſeuered, aliened, dunded, or diſmembred the 
ſame, who hath the vſe and occupation thereof , and what are 
the ſeuerall quantities , qualities, and yeerely values of the 
ſame. 

13, Alſo,whatareall and cuery the cuſtomes 1 generall of, 
within, or belonging to the premilles,and how, by what meanes 
or for what cauſe, may a copy-holder or cuſtomarie tenant, for- 
feit or loſe his cuſtomarie eſtate. 

14. What Commons there are, of, within, or belonging to 
the premiſſes , whether {tinted or vnſtinted; if ſtinted, then 
how, by what meanes,and according to what rate and propor- 
tion, how many beaſt-gates they contayne, the value of each 
beaſt-gate, and the quantitie, qualitie, and value of the whole. 

15. What arable fields and meddowes there are, which lie 
in common, what are their {euerall names , and of theſeuerall 
furlongs and wents therein contayned; alſo how and in what 
manner they are kept and vſed ; whether is it lawfull for any te- 
nant at his pleaſure to incloſe any part thereof, without leaue 
of the Lord; how are they imploied when the corne and praſle 
is taken away, how ſtinted, and what1s the eatage therof worth 
by the beaſt-gate,or ſheepe-gate,after the corne and graſle is fo 
taken off} as aforeſaid, 

16. What woods or wood-grounds his Maieſtie hath with- 
in the premiſſes , what grounds haue beene heretofore wood, 
and now conuerted to other vſes, how long ſince & by whom, 
what waſtes and ſpoiles haue beene had or made of his Maie- 
{ties woods, how long ſince, by whom, and of what value; 
whether may any profit by pannage be made orrayſed, by, or 
within the ſame woods , and what the profit or value thereof 
may yeerely be. 

17. Alſo what tenants there are within the premiſſes, who 
demiſe orlet any part or parcell of their lands or tenements 
vnto vnder-tenants, either for their whole terme or any part 
thereof, and what fines and rents haue or doe they recemefor 
the ſame. 

18, Likewiſe, what lands, tenements, rents, ſeruices, or 0- 
ther profits, are concealed or detayned from his Maieſtie, how 
long ſince, by whom, and what the yeerely value thereof is. 

19, Whatlands, tenements, leaſes, or other eſtates of,or in 

h | the 
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the premiſſes, have beene or are eſcheated, or forfeited to his 
Matelty, by whom, when, for what cauſe, and in whoſe occu- 
pation the ſame now are, and what is the value thereof, _ 

20, What fines, iſJues, amerciaments, perquiſites of Court, 
heriote, watts, ſtrayes, felons goods, and other caſualties doe 
peer'y accrue and grow vnto his Maieſtie out of the premiſſes, 

y whom the ſatne 1s, or hath beene collected, gathered, and 
receiued, and what 1s and hath beene the yalue thereof yeerely 
in communtbus annis, WE | 
21, Alfo what incloſures and Incrochments haue beene 
heretofore made of,in,or vpon any of his Maieſties commons, 
waltes, or other grounds, how long ſince, by whom, whatrents 
are paid for the ſame, and what the yeerely value thereofis. 

22, What Corne-mills, Fulling-mills, or other mills, his 
| Maieſtie hath within the premiſſes , who hold the ſame , what 
rents they pay, what 1s the yeerly value thereof, what cuſtomes 
arethereunto belonging, and in what citate of reparations are 
all and every thoſe Mills. REESE 47 ig EEE 

23, What Markets and Fayresare there wathin the premiſ- 
ſes, on what dayes kept , what tollsare belonging to the ſame, 
by whom the ſame is collected and recemed, and whatyeerely 
profitariſeth thereby vnto his Mateſtie. SeE be 
24. Alfo what Warrens, Filhings, Fowlings, Hawking, 
Hunting , or other Royalties his Mateſtie hath within the pre- 
miſſes, by whom the ſame 1s occupiedor enioyed, what rents 
are yeerely paid for the ſame, and what 1s the yeerely value 
thereof. _ | | 

| 25. What quarries of ſtone, mines of Tirne, Lead, Cole, 
or other mines his Maieſtie hath within the premiſes, who 
hath the vie and occuparien thereof, what refits they pay for the 
ſame, and what the yeerely value 1s. | | 

26, What Moſles of peate or turffe, what Broome, Heath, 
Furzeor Flagge, are within the premiſſes, belonging to his 
Maieſtie, what are therents and yeerely values thereof. 

27. What Aduowſons, Patronages, Free-pifts or prelenta- 
tions of Parſonages, Vicatages, Chappells or Prebends, or 
what Impropriations, are appendant or belonging to the pre- 
miſſes, who is or are the preſent Incumbent or Incumbents, 
who hath the vie of ſuch Impropriation, what rent is paid for 
the ſame; and what is the yeerely value thereof, Ws: - 

T3 28, Whe- 
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' to what end andpurpoſe are the ſame fo - 


28, Whether any Tenant or other perſon or perſons what- 
ſocuer haue plowed vp, caſt downe, remoued or taken away a- 
ny meere-ſtone, baulke, hedge-row, orland-{hare, betweene 
the demeanesof the premiſſes,and any other meſſuages,lands, 
or tenements,or between any the freeholds,and the tenement 
or cuſtomary lands, or betweene any of the prenuſles, and the 
lands of other Lords., by whom ſuch offence was committed, 
and where, and in what place and places thoſe altered boun- 
ders oughtto ſtand andremaine, | 

209. Alſo what Officers his Maieftie hath within the premiſ- 
ſes, what fees doe they yeerely.recemue in reſpect thereof, what 
rents, deductions , repriſes, or other payments or ſummes of 
money, are yeerly paid, repriſed,or 1{ſuing out of his Mateſties 
reuennues of the premiſſes, and to whom, for what cauſe, and 


30. Andlaſtly,the ſaid A. R. 1s to make all and every other 
ſuch further andother inquirie and inquiſition of, for, and con- 
cerning all and eue fach matters and things whatſoeuer, as 
in his nk ſhall be held fit and requiſite, for the better ef- 
fectingand execution of his Mateſties leruice, inſurueying of 

T heſe Articles or the like, hein; drawne and faire written in Parch- 
ment by the Surueyor (the aiſhc being to be taken out of the Ex- 
chequer) a briefe warrant is ta be direffed to one of the Remembran- 


cers , and "written Þnder the Articles to this effett. 


M,I.O. Theſeare to will and require you 
immediately to cauſe a Commiſion to bee 

| made, and directed to A. R. tor the ſuruey of 
his Maieſties Honors, Lordſhips, and Man- 
nors of A. and B, inthe Countie of C. and of 
all Caſtles, Houſes, Parkes, Mecfſuages; Lands, 
Tenements,and Hereditaments, thereunto be- 
longing or appertayning;wherunto isro be an - 
nexed the abouementioned Articles, VV here- 
of fayle you not : and theſe ſhall be your WAr- 


rantinthis behalfe. From the Courc, &c. 
Which 
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quer,and delinered to the Remembrancer accordingly. 

Butif the bulineſſe vnder-taken, be not for the King, but for a priuate 
man,then in regard that a Surueyor hath no power by any authoricic of Sur- 
uveyorſhip, to be granted vnto him by any ſuch priuate man, to miniſter an 
oath,or performe ſuch other duties as arerequilite,it is fitting either that the 
Steward of the Mannor, whichis to be ſurueyed, 10yne with him, 4n callin 
a Court Baron, and Court of.Suruey, to be there held (wherein the Steward 
is to giue the charge and to deliver Articles, and miniſter oathes, aſwell con- 
cerhing tte Court Baron as Court of Suruey.). Or otherwiſe, the Surueyor 


is to hauea commiſſion, grant, or deputation from the Lord of the, Mannor 
vnder his handand ſeale, of the office of Steward and Surueyor gf bis Man- 


nors, Lands, and Tenements, fora certayneterme, of during pleaſure: And 
then may the Surueyor , of himſelfe execute all thoſe offices and duties fit 
and requiſite for a Steward and Surueyor,to daeand performe. Which epm- 
miſſion, grant, or deputation, let bethns, or tothe Jrkeeffet, 


Munibus ad quos hoc prefens ſcriptum pernenerit A, B. de C. 
Comit, E, Armig, ſalutem, Sciatiz me prefat, A. B, tam pro 
 ſincero amore &> benenolentia' qua' ianidndum affetus ſum, 
erga A, R. de cuiui'Sronida cireumſpettione, pia ſedulitate , ac 
fingulari in hac parte prudentia merito plurimum confido, quam 
pro duerfis alys caufts &* confiderationibid, ex mera &> ſponta- 
nea voluntate mea dediffe & per preſentes conceſsiſſe etdem A. 
R. Offtcium Seneſehatl. fine Seneſchalciam omnium &> ſingulo- 
rum Domin, Maner, & hereditament, meorum quorumcung, 
 inComit, F. & cuſtod, ſine officium tenendi omnes & omnimo- 
das Cur.'Baron, Letar, Uif. franc. pleg. Dommior. && Maner. 
_ pradift, &> eorum cumflibet, ac gubernationem &> ſuperuiſto- 
nem eorundem. Ac'1pſum A,R, generalem ac capital, Sencſ- 
chall, ac Superniſorem meum omnium Curtarum, Domimorum, 
Manerurum 7 bereditament, meorum predift, facio, conſlituo, 
er ordino per preſentes, Habend, tenend, gaudend, exercend, 
& occupand,Officia pradif?. cum pertinentys,a dat, preſentium 
durante bene placita meo, Mando mſuper Vniuerſis & fingutes 
Balliuis,Prepoſit. Firmarys, tenentibus &> occupatoribus meis 
premiſſor, & eorum cuilibet, quod prefat. A.R, de tempore in 
tempus, aſsiſtentes fint , obedientes , C7 auxiliantes in ommbus 
prout decet durant. termin. pred, In cums rei teſtimonium buts 
praſenti ſcripto meo ſigillun meum appoſmi, Dat,&c, 


Orto the ſame purpole in Engliſh. 


And being thus authoriſed, we may now proceede« TR 
CHAP: 


which Warrant is to be ſigned by the Lord Treaſurer, or Chancellor of the Exche- 


— 
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' What courſes are firſt to be beld in the beginning of aSuruey. 


> Onſidering how precious time is, and withall, how charge- 

' able theſe tmploymients are torhoſe whomeir concerne; it be- 

Fe hoouctha Surueyor (reſpeRing his credit atid reputation) ſo 

x to appoititand diſpoſe of his bulineſle in an orderly courſe, as 

” wF&©93 19 time be idlyloſt,or vainely ſpent therein. Wherefore, firſt 

let the Baylife of the Mannor be called, and a Warrant or Precept dire&ed 

and delinered vnto him, to ſummon as well a Court Baron (if need require) 
asa Court of Suruey; to this,orthe like effet. | 

Branton, A JR. Seneſchall.c Superniſ. Manery pred. Bal- 

k | Amt eiuſdem, ſalutem : Tibi precipio pariter v5? 

mando,quod diligenter premonere facias omnes 

tenentes infra Maner, prediffum, tamreſidentes quam 

non reſidentes,atq, onnes tenentes cuſtumarios Manery 

predifi, quod [int coram mee.in bac parte ſufficienter 

deputato apud Branton pradiftam, die Lune ſecundo 

die Septembr, proxime futyro poſt datum huius, Non 

ſolum ad faciend, ſeam ſuam ad Curiam Baron. © 

Sperm. ſed etiam ad producend. &> oſtendend. ones 

Literas, Chartas, Inſtrumenta, Indentar, copias Cur. 

Rotul. ac al. euidenc. Þnde tenere Vendicant ſeperal. 

terr. & tenement. ſuas de Manerio prexdifto; e omnia 

alia que eis incumbent, & pertinebunt ; & hac nulla- 

tenus omittas, & habeas ibi: hoc preceptum : Datum 

ub ſagillo meo Viceſimo quarto die Auguſti , Anno 

Reon &&c. OT UN Po” 


Orto the like effe& in Engliſh. 


tWherein let a convenient time be limited, as fiue or ſixe daies at theleaft after no- 


tice giuen for the tenants apparance, that they may the better prepare themſelues, and 
be the more inexcuſable, if they happen to make default. 


Then are you to receive from the Baylife all ſuch Rentalls as he hath con- 
cerning his whole colle&ion,as well ſuch as are ancient,and of former times, 
as chol: of his laſt colletion; which you are diligently to compare together, 
noting the difference: and if the later be lefler, then whar' decayes of rent 
there are, and how occaſioned ; if greater, then what increment of rent;and 
whereon rayſed; which you are carefully to note and expreſle, when you 
come to ingroſle your Rentall: 


Next 
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Next would I haue you toreduce yourRentall toan Alphabeticall forme: 
wherein, vie all the moderne Tenants names; not omitting the ancient; - 
which will be a great helpe for the ſpeedie diſpatch of your entries; and the 
readie finding of any Tenants name, or rent, as youare to vie them: which 
would be written thus, or inthe like manner. 


eA thinſon T homas, late Brownes, —xx* 
Armſtrong William, late Tomlinſons,—v* 
Bennet John, late Brights,— xyv* 
Branthwait Edward, late Finches, —xxif* 


And in this fort proceed Alphabetically with all the whole Rentall; which is 
wuch auzileable, where manie Tenants are. j 


And hauing thus prepared your Rentall in a readineſle, againſt you have 
occaſion to vie it; youare to ſpend the re{idue of the time, vntill the day ap- 
pointed for your Court, in conferring with the Steward concerning the pre- 
ſent eftate of the Mannor; and indiligent view and ſearch of the Lords Eyi- 
dencesand Court Rolls; taking them orderly before you,and from yeare to 
yeare briefely to expreſle in a Booke, for that purpole prouided, the ſenerall 
Cuſtomes, Eftates, Tennres, Rents, and Seruices, and all other remarkable 
things. So ſhall you be able fully to informe your ſelfe of the nature, quali- 
tie, eſtate, and conditionthereof; and to vnderſtand, what articles are now 
molt fit and apt to be preſented vnto your Homage, or Turie, to be inquired 
of, when you haue giuen them their charge; which you haue now allo fit op- 
portunitie to write ina readineſle for them againſt that time. And theſe ar- 
ticles would I haueto be ſuch as are expreſſed in the laſt Chapter, orſo ma- 
nie thereof as you hold firting and neceſlarie for the purpoſe; and (if need 
require) to addeand inſert ſuchothers thereunto, as you ſhall find meet and 
requiſite, for as muchas by the laſt article annexed to your Commiſhon, 
you haue powerand authoritie to make ſuch further and other inquilition, 
aSinyour diſcretion ſhall ſeeme fitting. 

Alſo, now haue you conuenient time, either to ride or walke abroad,and 
to take a reſpeRtiue view of the {ituation and extent of the Mannor ; where- 
by you ſhall beable to informe your ſelfe, where, how,and in what ſort you 
may with moſt conueniencie begin, continue, diſpoſe of,and performe your 
Inſtrumentall menſuration, either by your ſelfe or ſeruants, whomme you 1m- 
ploy therein: wherein, for manie reſpeAs, I would haue nothing done or 
performed, before the firſt day of your Court be paſt; when as you haue read 
and made knowne your Commiſhon, and ſettled an orderly courſe with the 
tenants, for their attendance,aide,and affiſtance in that behalfe. 


And thus, and in this like manner, may you ſpend the time to good purpoſe, till 


Jour Court day come. : 
CHA Ps 
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Cnare TE 
T he order of keeping a Court of Suruey: 


®(QQF a Court Baron be kept with your Court of Suruey, as iseuer 
| 4 40 moft fitting, then are you firſt to enter the ſtile of the Court in 


SE this manner, 
> hy 


' A Vria Baronis & Supermiſ. A. B. Armiger , ibi- 
Branton. (' dem tent. die Lune,Wdelicet ſecundo die Septem. 
Anno Regni Iacosi, Dei gratia Aneliz, 
Francie,& Hybernie Regis fidei defenſ. &rc. x11). &> 
Scotie 50.tent. per A.R. Seneſchallum 0 Superuiſ. 


After the tile of the Court thus entred, you ſhall cauſethe Bayliffe, who 
ſerueth the Court, tomake Proclamation by crying once 0zes, and then ſhall 
you will him to ſay, thus; All manner of perſons, who were ſummoned to 
appeare here this day, to ſerue the Lord of the Mannor, for his Court now 
holden, draw neereand giue your attendance, and euery one anſwere to his 
name, as he ſhall be called, vpon the payne and perill that may fall thereon. 

Then by your Rentall, call them all ſeuerally by their names, marking 
thoſe which are abſent to be amerced. Which done, cauſe the Bayliffe to 
make another 0yes, and willing them to draw neere,and keepe ſilence whilſt 
the Commiſſion be read ; let the ſame be read vnto them, and likewile the 
Articles thereunto annexed, if it be forthe King. ; | 

Thenout of thoſe tenants which are preſent, make choiſe of the moſt ſuf- 
ficient for your Turie, wherein your beſt courſeis, formerly to informe your 
ſelfe, and to take ſpeciall notice, whoare moſt fitting for your purpoſe, and 
to haue their names readie written in a paper by themſelnes, which you may 


now thereby call accordingly. But being forthe King , you haue alwayesa 


writ of affiſtance dire&ted to the Sheriffe of the ſhire, requiring him to re- 
turne you a ſufficient Jurie : yet may you without him by vertue of your 


Commiſhon, impannell any Iurie at your owne pleaſure. Then dire& the 
Fore-man of the [urie, tolay his hand onthe Booke, and ſweare him as fol- 


lowerth, or to thelike purpoſe. 


FF Ou ſhall diligently inquire aud make true preſentment of 

y all ſuch matters, as on the Lords behalfe of this Mannor, 
ſhall be giuen you in charge, you ſhall neither for fanour, 
feare, affef7ion, or other parciall reſpeft whatſoener , forbeare to 
preſent what you ought to finde , or finde what you ought nat to 
preſent, you ſhall herein keepe the Lords counſel!, your owne, and 
your fellowes,and in all things according to a fincere and vpright 
conſcience, you ſhall preſent the trath, the whole truth , and no- 


thing 
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thing but the truth, as by euidence and your owne knowledge you 
ſhall be mduced, to the beſt of your power, ſo helpe-you God, and 
by the contents of the Booke, which he 1s to kiſſe. 


And after the Fore-man is thus ſ\worne by bimſelfe , then cauſe threeor 
foure of the reit of*the Jurie, to lay their right hands together onthe Booke, 
and giue them their oath, as followeth. | 


* He ſame oath which A. B. your Fore-man before you, for 
his part, hath made and taken, you and euery of yon, for 
your parts ſhall truly keepe and performe to the Vttermoſt 
of your powers, ſo helpe you God. And caule them ſeuerally 


to kifle the Booke. 


Andinlike manner ſweareall the reſt. And all being ſworne, cauſe the 
Bayliffe ro number them , as you readetneir names. Then cauſe him alſo to 
rake tbe third Prociawation, and ſay thus : All you that be here ſworne, 
draw neerec and heare your chatpc, and all the reſt keepe filence. 

Then make your exnorration, and celiverthe charge of a Court Baron, 
after che vinall manner. Which being finiſhed, you are to addrefle your 
ſpeech vnto them, concerning the preſent bulineſle of Suruey, as occaſion 
ſhall be offered , whereof to preſcribe you any forme or prelident, were to 
little purpoſe, ſceing it is to be framed and direRed to ſuch ends and pur- 
poſes, as the preſent cauſe requires , which you {hall alwayes finde different 
and variable,and therefore I refer the ſame to your owne diſcretion,ceeming 
you now ableand fitting ſufticiently to periorme the ſame in any kinde. 

And then deliver vnto them the Articics which you hauereadie drawne, 
according to the cireCtions of the laſt Chaprter,which is their charge concer- 
ning the buſineſle of Suruey, relating vnto them , that as they receive theſe 
Articles (whereof they are to inquire) in writing, ſo are they to anſwer? the 
ſam&Fn writing vn Jer their hands and ſeales particularly by a day,now to be 
limitted and appointed, which for many reaſons is moſt fitting to be, about 
therime of your concluding the buſineſſe. Which day is to be expreſſed vn# 
derthcir Articles, and your name ſubſcribed thereunto. ET. 

And now are youto take order, and giue ſpeciall dire&ions vnto all the 
tenants for their attendance, aide, and afhiſtance,in your inftrumentall men- 
ſuration, appointing them by turnes, how, when, and where you areto vie 
their helpe and affiſtance, wherein you are to deale with ſuch diſcretion , as 
you neither faile of theirhelpe, when occaſion ſerueth , nor oppreſſe chem 
with grieuance by their ouer-much attendance. _— | 

And hauing thus farre proceeded, the reſt of this day may be ſpent inen- 
tering their ſeuerall deedes, euidences, and eſtates,in manner as {hall be here- 
after declared. | BE 

But before you diſcharge thetenants, you areto conſider ( according to 
the number of them) in what time or how many dayes, you {hall beableto 
enter their eſtates, and if they conſiſt of divers Towneſhips,as large and.ſpa- 


cious Lordſhips viſually doe; then your beſt courſe is to appoint them _ 
| rall 


= 
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rall dayes for their attendance, and bringing in of their evidence by fenerall 
Towneſhips, for it would beno leſle troubleſometo your ſelte, then diſtaſte- 
full to the tenants, to require their generall and daily attendance vnrill the 
buſineſſe were wholly finiſhed. 

And now may youaiournethe Court vntothenextday, (or ſuch other 
timeasyouthinke fitting) by cauſing the Baylifte tomake proclamation to 
that re and thelike from timeto time, till you haue ended your bu- 
lineſle. | 

The next day you may beginne your menſuration in the fields, either by 
your {elfe or thoſe whom you imploy tothatpurpoſe, according to the in- 
ſtru&ionsof the third Booke. But it were fitting for your owne part to be 
imployed inentering of the tenants eſtates, vntill you haue finiſhed, or you 
may ſpend ſuch timetherein, as when the weather is not fitting to ſtirre a- 
beodl or in the mornings andeuenings , as you ſhall finde meeteſt for your 
purpole. | 


— 


_ 
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T he order and manner of entering the T enants enidence , and their ſe- 
 werall eſtates. 


dIrft, it is to be conſidered, that moſt Mannors ( as is formerly 
ſpoken) conſiſt of diners Towneſhips or particular parts, and 
the tenancie of thoſe Towneſhips of divers eſtates, as Free- 
) holds, Copy-holds, &c. Wherefore, I holdit fittingand anor- 
T * derly courſe, that not only euery of thoſe Towneſhips, but 
the ſeuerall eſtates therein, beentered and taken ſeuerally and particularly by 
themſelnes, that is, all of one and the ſame Towneſhip and eftate vnder one 
and the ſame title, for auoyding of confuſion. As,ſuppoſe you are to ſuruey 
the Mannor of Braxton , which conſiſteth of theſe ſeucrall ps or 
, Branton, Bodley,and Satten, and within thoſe Towneſhips, are Giuers 
tenants, holding their lands by ſeuerall eftates,as Free-hold, Copy-hqld,&c. 
Then would  haue you makeyour ſenerall entries vnder thoſe ſeuerall titles 
whereunto they properly belong,as vnder thetitle of Branton towneſhip Free- 
hold, enter all thoſe whichare of that Towneſhip, and of that nature: and 
vnder the title of Branton 1owneſhip Copy-hold, enter all the Copy-holds of 
that towneſhip, and the like of all the reſt. 

And theſe entries I would have made in looſe ſheets of paper at large, kee- 
pingthem alwayes ſorted, according tothe ſenerall Towneſhips and eſtates, 
till you haue finiſhed all your entries, and then to file them together orderly 
ina Booke, each Towneſhip following other. 

In which ſenerall entries obſerue this courſe. hauing written your title as 
before, in the head or top of the ſheet, then cnter rhe renants name, and the 
very words of grant,as theyare in his Dcede, Copy,or Leafe, which is tobe 
written from the margentthe whole bredth of the ſheer , leauing only to- 
wards the right hand a ſpace, wherein isto be expreſſed therents, and ſerui- 
ces, and in the margent alwayes expreſle the tenure. 


And 
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And conſidering, that in few orno Deedes, Euidences, Copies,or Leaſes, 
thelandsare particularly expreſſed by particular names, cloſes, and quanti- 
ties, as the tenant now holdeth the ſame,and as you ſhall find them in your 
inftrumentall menſuration; hauing entred the effe&t of the Deed, Copie,or 
Leaſe, according to the purport thereof: it is fitting to queſtion with the te- 
nant, what ſeuerall parcels he holdeth; for and vnder the ſeruices and rents 
containedin euerie Deed, Copie, or Leaſe particularly; as, what Meadow, 
what Arable, what Paſture,and their ſeuerall names and quantities, as he e- 
ſteemeth them; and if he know not what acres they containe ( as moſt te- 
nants will ſceme ignorant thereof) let him expreſle of his Meadow how ma- 
ny daies mowing, of his Arable how many daies plowing,and of his Paſture 
how many Beaſt-gates, and thelike: for alrhough it be not greatly material 
for theſe their giuen quantities, in reſpe& you meaſure cuery particular ; yet 
this kind of entrie will ſerue you to good purpoſe, as ſhall hereafter appeare. 
Alfo, youare to queſtion him concerning his Paſtures, as well thoſe in ſeue- 
rall, as the Paſtures in common, what every Beaſt-gate is worth by the yeare 
in euery of them ſeuerally; whereof you may otherwiſe alſo informe your 
ſelfe,left you be deceiued. The forme of which entries let bein this manner. 


BxanTon T owne-ſhip Free-hold. 


beires for ener, by deed indented, bearing date 14. die | 

Januarij, Anno Reg. Reginz Elizabeth. &c. 30. 
 l:2nade and graunted by and from William BatzmaAn, & 
of &c. All that Meſuage or Tenement (expreſhng the verie A 
words of Graunt) 0# which Graunt i there a deed of Feoffe-' 
} ment of the ſame date, with lineric of ſciſin thereon paſt accor- | 
Ldingly ; by the yearely rents and ſernices of "I 


£ \ Nrwoxt: BoxNne heldeth freely to him and his) 


Socage 


Particular, 


T He manſion-honſe, out-houſes, and-fcite, conſiſting _ f 
| 2. 


two Orcharals, three Gardens, and two Yards or Garths, 


containing together A — — LCC 
A Cloſe of Meadow,called Broad Meade, containing — ———— x0. 
Another called white-thorne cloſe, containing — 
Meadow in the common Meadow, called Lone meade,three pav- d. 
Cels CONt aiming ——— CC 


A. 


I q—__n—_—_—_ ny To 


A Cloſe of Arable, called Bennets, containing 


Another of Arable, called the High Cloſe, Da COPENT AM hy . 
Arable in the South field, in ſix parcels, which conteine all to-2? * © 
COU mmm erm me mms . 3» 


- 


V Arable 


— 
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Arable in the North field, fiue parcels cOontainiug—=——— =—_— 6. 2. 


One Cloſe of Paſture,called the Oxe Paſture, containing 30. teaſt- 
gates, at 1 Zo* 4.4 le gate, ————_—_ NDEILO 08 


Another called the Calfe Cloſe, containing 12. bea1-gates, at 


8.5 Je gate, ——— —  — 


In the great common Moore, at 2.5 8.% lJepate, ———— 


— 


On the Downes depaſturing, for I 5O. fheepe, at J. d. le Bate, 
Common ſans ſtint ou the Moores. 


In the common Cow-paſture, at 6.5 8.% ]e gate, ——_—— 


And in this order, and vnder this Title, enter all the Free-holds within 
the Towne-ſhip of Bx axnT o » : But withall, obſerue this courſe in all 
your entries ; that theſe particulars, in the'gntring of them thus in your 
rough Booke, exceed not, nor extend paſt halfe the breadth of euerie ſheer 
or leafe, or little further, becauſe direQtly after the ſeuerall contents, before 
ſpecified, there ; | ode to be expreſſed afterwards, the true quantities 
of euery parcell found by meaſure; and afterthat, the ſeucrall and particu- 
lar yearely values thereof, as ſhall be hereafter ſhewne. 

In likemanner, let your tenants for life or lives, in eucrie Towne-ſhip, be 
entred vnder their due and ſeuerall titles thus. 


? 


Bovrsy Towne-ſhip forliues,. 


TlHomras Hock: x r holdethby Indenture,bearing? 

| #«te 23. dic Nouembr. Anno Reg. Reginez Eliza-| 

beth. 32. made and graunted by and from A.B. AU 

that Meſuage or Tenement (vſing the words of Graunt) for | 

the terme ofthe natarall lines of the ſaid Thomas Hockiay *XX* 
mow aged 50. yeares ; of I AN his wife now aged 42. yeares, 
and To nn their ſonne now aged 30. yeares, ſucceſsinely each 

after other : and payeth rent Per atnutm——— 


Particular. 


Nd here writethe particulars in forme as before. 
Then vnder the foot of thoſe particulars make a briefe Uemorandum 
of ſuch neceſlarie obſeruations as areto be noted, thus. 


There is due vnto the Lord on the death of euery of them dying tenant in 
pollefhion, the beſt Beaſt Nomive Heriot, Thetenant is to pay his rent quar- 


terly, or within one and twentie dayes, on paine of xx.*: Nomine pene; or 
within fortie dayes,on paine of forfeiture by prouiſo. To doeall manner of 
reparations(except great tymber.) Not ro let the whole,or any part, withour 

the 
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the Lords licence. T he Lord wartranteth the premiſles againſt him and his 
hcires. | 

And the like notes may be expreſſed vndcr all your other entries. 

Wuherenore, that ſpeciall care is to be alwayeshad inthe entrance of theſe 
grants for lives, whether they are all ioynt purchaſers, as all named in the 
words of grant,or whether only grantcd to onaduring all their lives; where- 
intherc is great difference; which isto bee noted, and the veric words of 
grantto be cuer preciſely expreſſed in your entries as before. 

As concerning your Copihold T cnants let them be entred thus. 


SyTToN Town-{hip Copi-holds. y 
. B. holdeth the Copie of Court roll bearing date) 
viij. dic Iunij Anno Regni Regis Tacos, 


Angliziij. of the ſurrender of C.D. One me/-| 


ſuage or tenement (according tothe words of the Copie) /ate pXxx3. 
E. F. and before that G. H. To him end his heires at the nillof 
the Lord according to the cuſtome of the Manor, For which he 
. paydfinex1*. Andpayethrent per annum. —_ 


Particular, _ 
 Thenweite 10ar particular 2; before : end after that ſuch briefe Memorandum 
45 you (hall finde fitting, according to the former direitions in that behalfe. 


Andthelikecourſearc you to holde with Tenants for terme of yecres, 
and at will; andall thereſt: vntill you haue fully finiſhed all yourentries. 
T ben placeall yourleaucs in order; andif you bee aſſured thar allarcente- 
red ( which will cafily appeare by your Rentall, if you alwayes crofſe the 
ſame, as you enter them ſeuerally ) then writea new Renrall according to 
this your rough Booke, and ioyne the ſame to the beginning of your Booke, 
and fileall together; Butlet your Rentall bee alphabericall ; orelſe if your 
booke be verielarge, make an alphabeticall Index or Table of all the Te- 
nants names, to be placed in the beginningof the Booke, before the Rental, 
with nutnbers of reference tothe number of leaues; whereby inftantly you 


. 


may turn.e toanyTenants name therein as you ſhall hane occafion to vſe 
the ſame. 


And thu hane you finiſhedwith the Tenants concerning their ſeuerall emtries ; 


but hane not yet fully perfetted your rough Book;whereby you may be able to ingroſſe 
the ſame. Wherefore proceed therein as i taught in the next. t 


V2 Cuar, 
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The meanes and order of perfefting the Booke of entries laſh mentiq- 
ned, and the due placing therem of the ſenerall contents of euerie 
particular found by meaſure through the whole Mannor, with the 
aluation thereof. 


2022D E arc now to ſuppole before wee beginne this worke, that nor 
Þ onelyallthe Inftrumental menſurationthroughout the whole 
Mannoris finiſhed ; butalſo the firſt plotdrawne; andthe fe- 
> ucrall contents thercofcaſt vp,and exprefled therein; with the 
proper and particular numbers, ſcucrally belonging thereun- 
ro, according tothe inftrutionsof the Third Booke. 

Which being effeAed, weare firſt to make an Index or alphabetical Table 
ofalthe Tenants names;wheruntois to be added the Lords and the Parſons, 
the one for Demeſnes,the other for gleabe; which Index is thus to bee com- 
poſed.If one fheet of paper will not ſerue, you areto take two,threeor more, 
and with mouth-gluc faſten them end ro end, making thereof along ſcrole or 
ſchedule of the bredth of the whole ſheet. And with a ſmall margent to- 
wards the left band, letir Rom thence beruled with blacke or red Inke ouer- 
thwart the whole paper, of the diftance of lines in ordinarie writing ; be- 
tweene which lines downe by the ſame left margent write all the Tenants 
names each vnder other alphabetically , leaving allthe reſt of the ruled Pa- 
per to be thus imployed. i 

Firſt, take your Ficld-booke, and beginning where you firſt beganne your 
worke in the ficlds,take all the numbers before you expreſſed inthe margent 
thereof, asappeareth in Chap. 10.3. and noting to what Tenants name they 
bclong in your Ficld-booke, againfi the ſame name place them in your Index 
| betweenetheruled lines; whereby you ſhall ſpecdily exprefle and reduce 

the ſcucrall numbers repreſenting the ſeucrall fieldsand cloſes throughout 
the whole Mannor againſt cuery mans name in the Index to whom they 
properly belong. | 
- Thentake your common Field-booke (mentioned in Chap.40.3.and with 
it performe the like ; but make a ftroke or other marke for diſtinRion be. 
rweenetheſeand the former numbers; ſo have you alſo everic mans parti- 
cular parcels lying in the common fields expreſſed againſt his name. And 
thus is your Index perfe&tand fit to be imployed as followeth. 
- Take now your rough Booke of entries, and turne to the firſt Tenants 

articular therein centred; and looke in your Index what numbers are be- 
onging to that Tenant; alſo take yonr Field-booke, and comparing thoſe 
numbers in your Index with the ſameinthe margent of your Field-booke, 
you ſhall find therein the ſcuerall names of the fieldsand cloſes belonging to 
that Tenant 3 and the like names fhall you find in your Booke of entries, in 
that Tenants particular: whereforeexpreſſe thole ſeuerall numbers againſt 
euerie particular parcell inthe margent of your entries, whereunto they pro- 


perly 
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perly belong: and the like performe in all reſpe&s with your common field- 
booke, for thoſe parcels lying in the common fields. Then lay your rough 
plot before you, and findingrhoſe ſcuerall numbers in your plot, note the 
ſeuerall content and quantitie of euery ſeuerall parcell of ground, expreſſed 
intheplot repreſented by thoſe numbers; and thoſe quantities expreſſeand 
write down<1n figures particularly in your booke of entries,to cuery parcell 
whercunto they belong next after the quantities deliuered by the tenant. As 

- forthe particular quantities in the common fields, you ſhall not find them 
in the plot, but in your common kield-booke, according to the dire&tion 
begs = Chap. 40. 3+ before recited ; which let thereby be expreſſed ac- 
cordin 


4 

And thelike courſe inall reſpedts is to be holden with all other the entries 
throughout your whole booke. | 

But it is to be conlidered , that one tenant may within this Mannor hold 
lands of ſeuerall eſtates, and by ſeuerall rents and ſeruices, as Free-hold,Co- 
py-hold, Tenement Lands, &c. yetarethey all compriſed and repreſented 
within and by thoſe numbers expreſſed inthe Index. In ſuch caſe you areto 
compare theſe numbers with the particular names expreſſed in your field- 
booke, and thoſe with the entries ; and you ſhall moſt eaſily diſtinguiſh the 
on from the other, and expreſſeand afſigne to euery of them their due and 
proper number and quantitie,as before. 

Allo, it1s hereto be conſidered, that we haue not yet ſpoken of any means 
to expreſle cach mans particular quantitie in the common ſtinted paſtures,or 
ſheepe-walkes, whereof onely the generall quantitie is taken by meaſure,and 
expreſſed in the plot. Which to performe,worke thus. 

Suppole there is in the Mannor a ſtinted Cow-paſture, wherein euery te- 
nant hatha certaine number of Beaſt-gates, ſome more,and ſomelefſe,which 
areyſually rated and tinted, either according to their rents, orafter their 
quantitiesof knowne grounds, or their parts in the common arable fields : 
and imagine this paſture is found to containe by meaſure 212. Acres, 3. 
Roods, 20. Perches; firſt,colle& out of yourentries all the number of gates 
in the ſamepaſture ; which added together, let containe in the whole 1 16. 
Then reduce your meafuredquantitie into the loweſt denomination,as Per- 
ches (according tothe direQions of Chap. 48. 3.) whereby you ſhall find the 
ſametobe 3 4060. Perches: and ſuppoling the tenant, whoſe quantitie you 
ſeeke, hath in the ſame paſture 10. beaft-gates;by the rule of proportion rea- 
ſonthus. If 116. the whole number of beaſt-gates,giue 34060. Perches, the 
whole quanticie, what giues 10. gates; and by increaling 34060. by 10. and 
parting the produtt by 116, your anſwer will be 2936. Perches, and a ſmall 
quantitie more, the proportionall quantitie belonging to 10. gates; which 
reduced into acres (by Chap. 48.3. before recited) is 18. Acres, 1.Rood, 16. 
Perches. And in like manner worke with all the reſt. And hereisto be no- 
ted,that hauing thus gotten the proportionall quantitie belonging toa bealt- 
gate, and truely vnderſtanding the value of a beaſt-gate; you ſhall beableat 


pleaſure, and moſt certainely, to cxpreſle by the acre the true yearely value 
_ thereof 


V 3 Ad 


—. ——_—_ 


216 T be Surueyor. 


—_" 
—— — - -—-— _ RX —— ——- — - — —— —_—— 
—_—— —— 


Cuar.!. 


——————— — 
CA A In 


And thus haue you perfettea your emtries, for the true and certaine quantities, 
according to meaſure; and now reſteth the valuation. 


The belt, ſpeedieſt, and moſt certaine meanes for your valuation, in mine 
opinion, is thus : Letit firſt be conſidered, that all gronnds generally conſiſt 
in qualitie of theſe three kinds, Meadow, Arable,and Paſturezand ſuppoſing 
eucry of theſe kinds likewiſe to conſiſt of three ſorts in value and gocdneſle; 
as the firſt and beſt ſort ; the ſecond and meane; and the third and worſt ſort: 
In your inſtrumentall menſuration, when you write in your field-booke the 
title of enery field or cloſe, conlider with your ſelfe, which of thoſe three 
ſorts the ſame field orcloſe conliſteth of; if of the beſt ſort,cxpreſle in ſome 
place of yourtitle the figure r. if of the ſecond ſort, the figure 2. and if of 
the third! and worſt ſort,the figure 3- and hauing informed your ſelfe by the 
beſt meanes you can (which I hold not fitting here to relate) of the generall 
value, what the beſt ſort of Meadow, Arable,and Paſture, is worth by the a- 
cre,and the like of the other ſorts, throughout the whole Mannor; then, ac- 
cording to thole rates, paſſe oner your whole booke of entries, and value e- 
very particular parcell by it ſelfe ; which, by finding in each title of your 
field-booke of what ſort they are, is moſt ſpeedily and exattly performed. 
Andthus are your entries thus fatre perfe&ed. 

Bur yet, before we proceed tothe ingrofling hereof, or rather before wee 
finiſh with the renants concerning their entries, it is to beenquired and con- 
ſidered, what other profits and commodities, belides theſe lands and tene- 
ments, are demiſed and granted by the Lord to any tenant within the Man- 
nor for ycarely rent, orotherwiſe z which likewiſe arc to be entred and cx- 
preſſed in your rough booke, withthe rents and yearely values thereof : as 
Mynes of Tynne, Lead, Copper, Coale, &c. Quarries of Stone, Fiſhing, 
Fowling, Hawking, and Hunting, Iuiſtments, Herbage, and Pannage, free 
Warrens; Cuſtomarie workes, or Scruices, profits of Fayres and Markets, 
and moſles of Peat or Tutte; all or any of which,and the like,may bewithin 
a-Mannor, and diſpoſed and letten for yearely rents,which by no meanes are 
to be omitted. All which premiſles,and the ſeuerall quantities, rents,and va- 
lues thereof, are hereto be ſummed vp,and their ſeuerall rotals expreſled. 

Then are you to expreſle the ſeuerall repriſes iſſuing out of this Mannor, 
being ſuchas are mentionedinthe {txt Chapter of this Booke. All which be- 
ing likewiſe ſummed vp, the totall thereof is to be deduRed from the former 
value, and the cleare remainder expreſled. 

Next are you to conſider, if any of thoſe profits and commodities, laſt be- 
fore named,or the like, are within this Mannor, and not letten by leaſe, or 0- 
therwilc, for any certaine yearely rent ; and if any ſuch be, then are they ro 
be here mentioned and expreſled as caſualties, and the yearely value thereof 

eſtimated, what they may orare likely to proue worth by the yeare. 

Alſo, the names and quantities of the common Fields, common Mea- 
dowes, ſtinted Paſtures, and all other vnſtinted Commons, are here to be ex- 
preſſed; and of thoſe vaſtinted Commons, how they are accuſtomed, held, 
and occupied; wacther peculiar to the Lord and tenants of this Mannor; or 
whether any other Lord or Lords, and their tenants, haue rake, eſcape, 
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eatage,or other intereſt therein; and the butts, bounds and limits thereof ſe- 
uerally. 

Allo, what woods and vaderwoods are within the Mannor, and their ſe- 
ucrall values. 

Then would there be entred an abſtrat, in nature of a Cuſtome-roll, 
ſhewing briefely all the ancient cuſtomes of and belonging to the Mannor. 
Andallo a Suit-roll of all the free ſuitors, &c. 

\ . . Andlaftly, a true and perfe& deſcription of all the out-bounds and li- 
 mitsof the whole Mannor. 


And hazing thus perfetted your rough Booke, you may now call your Inrie, end 
receine their verdif?, as in the next. 


_ _ CTY 
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T be manner and order of receining the Juries verdif?, and the courſes 
therein to be obſerued. by 


WF24 


ERER2> Hen you are drawing towards a concluſion of perfeRing your 
BY\\E? Books, according to the direftions of the laſt Chapter ; it 
SVAYES were not amiſſe, that you haften the Turie, in perfeing their 
Þ verdi&, leſt you be forced to ſpend time idly in attendance 
forthe ſame: Which when they haue effeted, conſidering, 
that for the moſt part they are vnacquainted with matter of forme, though 
in effe& and ſubſtance they may antde your deſire and expeRation, accor- 
ding to the articles delivered vnto them ; you are to call them before you, 
* and reading, examining, and comparing the articles, with their ſeuerall and 
particalar anſweres thereunto, reducethe fame into an orderly forme of an 
Inquiſition, obſeruing ſtill che ſubſtance of what they haue found and pre- 
ſented: and then hauing read the ſame vnto them, with their approbation 
and allowance thereof, cauſe your Clarke to ingrofle the ſame accordingly 
in parchment, and then let them againe conſider thereof; and hauin At 
their hands and ſeales thereunto, demaund of them, if they are mutublly a- 
grecd on this their verdi&t; which when they haue acknowledged, receiug 
the fame from the Fore-man, and diſmiſſe your Courr. dt 


And here hane you finiſhed what here need to be perfarmed : and now may 
you leaue the Mannor of Bx ANTON; and repairing homewards, may there per- 
feet your plot, as you are formerly directed by the third Booke ; and ingroſſe your 
Suruey, 48 is hereafter declared in the next. 
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The forme and order of ingroſsing a Surney, 


EPO preſcribe and dire onecertaine and ſetled forme and courſe 
L BS herein for all in generall, were impoſhble, in reſpe& of the va- 
I IISS, rietic of occaſions offered,according to the nature of the buſi- 

&F 


d neſſe, and the diſpoſition of thoſe for whome the ſame is per- 

S2SERK-D formed: wherefore, the po_ hereof muſt mainely de- 
pend vpon the iudgement, skill, and diſcretion of the Surueyor. For mine 
owne part, I never yet for any two Lord{hips or Mannors limitted my ſelfe 
to one and the ſame forme; but euer framed my courſe as the cauſe required: 
23 in one Mannor, where I find a commixture of other lands and tenements 
within the ſame,being holden of other Lords here of neceffitiemuſt I abute 
and bound euery ſenerall particular thereof: but in another, which I find en- 
tire, I hold it needleſſe. Apgaine, I find in one Mannor divers and ſeuerall 
'Towne-ſhips and parts, and thoſe roconſiſt of ſeucrall eftates and tenures; 
in ſuch caſe, theſeare to be ſeuerally diſtinguiſhed and dinided, according to 
their ſeuerall parts. Another ſhall you find ſoleand entire, which isto be or- 
dered accordingly: and many other ſuch like differences ſhal you figd,which 
will miniſter occaſion toalter any ſerled forme. 
© » Beſides, the will and diſpoſition ofhim by whom you are imployed,ſhall 
often cauſe you to alter your courſe: one perhaps approuing of the forme 
you vſe; andther will haue irinthenature of yourancient Terrars; a third, 
in order of a Particular, or Conſtat ; and a fourth, it may be, in a fourth 
forme; for Quot homines,tot ſententie, And apaine, one, for his owne vit- 
derftanding, will haue it in Engliſh; and another, of better vnderſtanding, 
will require it in Latine. And certainely it were very requiſite, although 
your rough booke be drawne in Englifh, that alwaies your ingroſſed booke 

<written in Latine ; vnlefle the contrarie be ociely required. Yet in 
theſe mine examples and diretions following, I hold it moſt fitting to de- 
liner the ſame in Engliſh, for the better vnderſtanding of thoſe who haue 
moſt need ; conſidering, that a reaſonable Surueyor may be lame of thar 


yg notwithſtanding ſach varieties often happen ; yet will we fora ge- 
neralitie propoſe theſe rules and direQions following ; which I hold moſt 
meet and hitring to be 'obſerued and held in a formall and well ordered 
SUruey. - 

Tc which purpoſe, let vs now ſuppoſe wee are to ingroſle a Suruey of 
the Mannorof Bx ax r o » ; according to the rough booke thereof, ſpe- 
cified in the tenth Chapter of this Bookezwherein firſt begin withthe title, 
which let be thus, or to the like effeR. 


An 


_— 
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An exact and perfe& Suruey and view of the 
Mannor of BxanTovn, in the Countie of D. be- 
| 1ng parcell of the poſſeſſions of A,B, who holdeth 
the ſame of our Soucraigne Lord the King , as of 
his Mannor of G, in free and common Socage, and 
by the yearely rent of x1). * 11. + Had, made, and 
taken there, as well by Inquiſition, and the oathes 
of a ſufficient Iurie in that behalfe, as by the view 
and particular menſuration of all and every the Meſ- 
ſuages, Lands, and Tenements, of, within, and be- 
longing to the ſame. Anno Domini 1616, Annogque 
Regin Regis I a c 0 B1, Anglie, &fc, 14. 


By A. R, Superuiſ. 


Ext after this, or the like Title, in the following leafe, are you to 
NN + and expreſle an Index or Alphabeticall Table of all the Te- 
&  nants names (as hath beene formerly taught) with numbers of 
reference againſt each name , in what leafe or leaues of the Booke each 
Tenants cums is to be found : But notwithſtanding, this Index is to 
be placed in your Booke firſt and next after the Title , yet is it moſt 
conuenient and fitting, to colle& and write the ſame (and alſo the Ren- 
tall next hereafter following) after the whole Booke be ingroſled ; before 
which time , you ſhall not know how to place your numbers of reference 
therein, according to the number of the leaues. 
Then after this let next be placed a generall rentall of the whole Mannor, 
but to be diuided into ſuch towneſhips and parts , as your Booke is diuided 
into; wherein firſt expreſle your rents of ſuch demeſnes,as are letten inleaſe, 
then the rents and ſeruices of your free-holds of inheritance. Thirdly , of | 
your cuſtomarie or copy-hold tenants. Fourthly, of the tenants for life or 
lines. Fiftly, of thoſe for terme of yeeres: and ſixtly and laſtly,your tenants 
at will, wherein let every of theſe beare their ſeuerall titles, and vnder the 
foot of each kinds, let the totall thereof be colle&ed and expreſled, and in 
theend or foot of the wholerentall , exprefle firſt thetorall of enery kinde, 
and after that the generall and totall ſumme of all together. Andif any rents 
or other repriſes be iſſuing out of this Mannor, you may here exprefle them 
particularly vnder thetitle of repriſes, which let be deducted out of the forg 
mer totall, and expreſlethe cleere remainder. 
And thus is your Rentall finiſhed ; but to be colleted and written 


(as I formerly noted) after the bodie and ſubſtance of the Booke be in- 
_ rolled. 


And 


— | n— — 
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And your rentall being thus finiſhcd, you may next place (it you pleaſe) 
the out-bounder ofthe whole Mannor 3 and 1t any of the townelhips or 
parts thereof lye diſperſed and remote (as in many places you [hall finde 
thern perhaps twentie miles diſtant,from the chiefe and principall part of the 
Mannor ; and ſometimes in another Countic) it were very fitting and neceſ(- 
farie,to expreſle ſeucrally the ſeucrall out-bounders of thoſe towneſhips and 
parts. Andit is to be noted, thatinthe exprefling ofrheſe bonnders, a maine 
and principall care is to be bad, that youvſe, obſerue, and keepe the olde and 
- ancientnames of ſuch meeres, markes, and bounds, as have beene anciently 

vicd and accuſtomed z for that innovation in this kinde is very dangerous for 

many cauſes yctif youfindethe ancient mceres, markes,and bounds,to be 

very few and{lender; or any of them decayed and worne out of knowledge, 

you may addeas many moe as in diſcretion you ſhal findecauſe ; but by any 
 meanesomit nor, or leaue out any of thoſe which are ancient and noted 
bounds. If you thinke good, theſe bounders may be placed after, orin the 
endeof the booke; which being no marrer of neceflitie whether (ſo it bee 
had at all) I leaue to your diſcretion. 

And now are youto begin with the body and ſubſtance of the booke; and 
firſt of all withthe Mannor or manſion bouſc,and the ſcitethereof ; where- 
in you are to conſider, whether the ſame be in the Lords owne hands and oc- 
cupation zor whether etten by Leaſe, or otherwiſe vnto any T enantor Te- 
nants, and tocnterthe ſame accordingly, as followeth vnder this Title, 


BranToN DEMESNES, 
A 5. E/quireis Lord of this Manner, and hath at this preſent in) - 
\ bis owne hands and occupation, the Mannor or manſion houſe 
with the ſcite thereof; and ſo much of the demeſues thereunto| 
belonging as are hereafter particularly expreſſed. Which Mannor *>;i;4jjjjd 
with all end ſinguler the appurtenances, he holdeth of our Soueraigne | 
Lordthe King, as of his Mannor of G. in free and common Socage, | 
and by the yeerely rent of | J 


— 


Particulars. 
T He Mannoy or manſon houſe called Branton Hall, being faire-Y 


tas, 4 


ly built with free ſtone, and all offices thereunts belonging, 
- * withtwo Stables, one Oxe-houſe, and a Doue-hoaſe ;, alſo the 
ſcite conſiſting of three faire gardens , two orchards, twocourts,(a.r.p. 
and three out-yards , lying 4 together betweene the bigh ftrecte of C5-2-20., 
Branton ſouth, and the Oxe-peſture hereafter mentioned North ; 4- 
butting Eaſt, 0n Long meddow, and Weſt on the ſcite of the Parſonage. | 
And containeth together fiue Acres, two Roodes, and twenty Perches, | 


Valet per anum ———__xx/i, 
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Then next vnto the houſe and ſcite, expreſle the Parkes (if any be ) 
with the number of Dcere therein ; what number of Aunteller , and 
what of raſcall Deere; alſo what number of beaſts may bee therein 
luiſted without pretudicetothegame; andalſo what pannage ; and theſe 
may you particularly aburt and bound as before if neede require ; which is 


moſtealily and ſpeedily done, hauing before you the rough plot of the 


whole Mannor, and in the conclulion hereof expreſſe the quantitic and 
yecrely valueas before. 

Then afrertheſe Parkes , enter particularly all ſuch ſeuerall fields and 
cloſes of the demeanes, as the Lord hath in his owne ve at the time of this 
Suruey; which you may particularly abutt and bound as before, and ex- 
| preſle the ſcuerall quancities,and values thereof : But herein for orders fake 
it were fitting firſt ro enterall the meddow grounds particularly each after 


other,then the incloſed arable grounds,and next the paſtures; and if any of 


the demeſnes arelyingin the common fields,then to expreſſe them particu- 
larly with their quantities and values ; alſo you are to expreſſe what woods 
the Lord hath; and whart right or cuſtome the Tenants haue or claime there- 
in, either for depaſturing or otherwiſe: and laſtly,what waſtes the Lord hath 


withinthe Mannor. Andat the foote of this particular, expreſflethe totall 
quantitieand value thereof. | 


Butitisto benoted,that all theſe particularsareto be colleed(by help of 


the numbers in your Index)out of your fteld-booke for the names, and out 
oftherough plot for the ſeucrall quantities , for that it is needleſſeto enter 
theſe lands whichare in the Lo hands into your rough booke ofcntries; 
and the like courſcalſoisto be holden for your Glebe lands. 

Andif any of the Demeſne Lands arein Leaſe, let them alſo bee entered 
vnderthe former Title, in this manner. | 


 dayof lanuary An.R. Regis Iacobi ec. ſecundo, made & pgran- 
tedby and from 4.8. vntothe ſaid C.D. All theſe lands, &+c. 

(viing the very words ofgraunt) for the terme of ane and twentie >xxx6. 
yeeres,commencing from and after the Feaſt of the Birth of our Lord 
Ged laſt paſt, before the date of the ſame Leaſe, for and by the paiment 


C . D. holdeth by Indenture of Leaſe, bearing date the ” 


Particular, 


- f | V Hen here enter the ſeuerall and particular Cloſes, which you may abutt 
* and bound, as before, expreſſing the particular quaniitie and value of 

enery ſexerall Cloſe, and at the foot of the particalar expreſſe the to- 

tall quantitie and value , and if the yeerely value exceede the rent reſerned, 

dedutt the rent from the totall value, and expreſſe the cleere remainder, thus. 


Valet ad demittend.—— Xi. 
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And vnder this particular expreſle a briefe memorandum of the ſeuerall 
couenants, clauſes, conditions , and prouiſoes in the leaſe contayned, after 
this manner. . 

The Tenantis topay his rent quarterly, or within one and twentie dayes 
after euery Feaſt, on payne of forteiture , by prouiſo to that purpoſe. He 
is to doeall manner of reparations (except great timber ) not to let or ſer 
without licenceof the Lord. The Lord maketh ſpeciall warranties againſt 
his father, himſelfe and his heires, &c. 

And thelike courſe is to be held for all other Leaſes, afterthe particulars 
expteſled. | 
And herealſfo vnder this title of Demeſnes,are you toenterall ſuch Mills, 
Minesof Tinne, Leade, Copper, Cole, &c. alſo quarries of Stone, Slate, - 
and thelike; alſo Fiſhing, Fowling, Hawking and Hunting likewiſe I- 
uiſtments, Herbage, Pannage, free Warrens, cuſtomarie Workes or Serni- 
ces, profits of Fayresand Markets, andalſo moſles of Peateor Turffe, and - 
thelike, as areletten and demiſed by the Loxd, to any Tenants within the = 

Mannor by leaſe for yeerely rent or otherwiſe: a:l which (being thus letten) 

are in the nature of Demeanes, and are to be particularly entred and ex. : 
pope accordingly , with their ſeuerall Rents and the yeerely values : 
thereof. ; 

But all of thoſe laſt mentioned (excepting Mills) are to be ſenered and 

diſtinguiſhed from the Demeſne lands, becauſe they are not matters of firme, 
| ſable,and certaine perpetuitie : For notwithſtanding, that during the termes 

of the ſeuerall leaſes thereof made and granted, the Tenants may bechar- 
ged and bound to pay ſeuerall yeerely rents for the ſame, which for the 
time being are certaine; yet perhaps at the end and expiration of thoſe - 
termes, they may be of little or no valueatall; or on the other {ide of farre 
greater worth and value then now they are, as often happeneth by thoſe = 
mines of Tinne, Leade, Copper, Coles, and the like. Wherefore notwith- | 
ſtanding they areentered vnder this generall title of Demeſnes; yer for de- 
ſtin&ions ſake, letthem paſſe more particularly vnder this title of Caſualties 
made certayne. | ca 

And after all theſe demeſnes are thus entred andingroſſed , makea briefe 
concluſionthereof vnder-neath the ſame, inthis or the likemanner. 


Ad 
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C aſualties li, $ ds 
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tayne. Value norm nn nn 0 4—-18—0 


And after the Demeſnes are thns entred and ingroſſed, then next vnto it = 
place the ReQoric or Parſonage,andthen the Vicarage (if any be) vaderthe | 
proper titlethereunto belonging, afterthis manner. ns 


The Rectorie of BxanTtoN. 


. B. Clarke, being Parſon there, holdeth the RefFori 
A of the gift of the Lordof this Mapnor (if it beſo, 
"= ifothervie , exprelſe it accordingly) who 
bath the gift nomination and preſentation thereof , as in the 
right of this Mannor , as often as the ſame ſhall happen to| 
be void, whichis valuedin the Kings bookes perannum. 


Lvi®s 


Particular, 

He Parſonage or Manſion-houſe with the out-houſes? 

belonging thereunto , 45 4 Barne, Stable, Oxe-honſe, 
and a Done-coate, with the ſcite thereof, conſiſting 

two Gardens, an Orchard,and three qut-Yards which lye toge- 

ther betweene the high fireet of Branton South, and « field 

called the Oxe-paſiure North , abutting towards the Eaſt on | 


2 TL Þ. 
[3 untmO. 
the ſcite of this Mannor , and Weſt on a Lane there leading 
ont of the bigh ſtreet into the Oxe-paſtare aforeſaid , and con- 

teyneth together, one Acre and three Roodes. « 
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Crave, 


And in this fort let enerie partivular parcellcf glebe-Land bee expreſſed 
with the buttes and bounds thereof, which by helpe of the plot and ficlg- 
Boqke lying before you (being direted thereunto by the numbers in your 
Index) is inſtantly and exaQly performed : For, theſe glebe-Lands; and the 
Demeſngs which arein the Lords hands, ate never entred in your rough 
Bookeof entries, Whercin is alwaiesto be obſerued ; that you cxprefle the 
true:quantitie and yeerely value of everic partiquJar parcell ; and inthe foor 
of the particular, thetorall quattitic and value as before. Yet isit not vſuall 
neither of theſe nor the Freeholdsof Inheritance to expreſle anyvaluear all; 
which 1 will referre to your ownediſcretion, and the will and diſpoſition of 
thoſe by whomyou are imployed. And inlike maner are youto exprelle the 
Vicarageif any ſpch bee. - el 

And having thos finiſhed your Parſonage , Vicarage and glebe- 
Lands; proceede next vnto the Free-bolds within this Towne-ſhippe ; 
' which areto beecntered and ingroflcd after thisorder, and vnder thistitle 


following,” nd p08 , 
© © Bxauron Freeholds, | 
A ee ea 

os Reps 1co>1 Angle cSexto mate ardgray 7 <a 


Wy x * WY 42d » CERT 
|, SOCABE.T 22 brand from C.D. dl thet meſſuage ortenement (exprel 
| ſing the verie wordsof grant)By the yeerely rents and ſernt- 

Lad L J ) 


(ces of | BK. , 50. . : | he _—_ 


'D. Al thet meſſuage or tenement (exprel; ſ- 


FF He Manſion bouſe, out-houſes and the ſeite thereof con-) 
; || /ftingof oneGarden, twoOrchards and three out yards, | 
' ** bing together betweene the high ſtreet of Branton, a. «. p. 
North, andthe common field called the South-field South; abut- | 0--3- 30. 
ting Eaſt on the Church-yard, and Weſt on alane leading into the 
: Soath field. _And containeth thrceroodes ang thirtie perches. |} 


And thus procecd with encrie parcell belonging to this free-holder; which 
being finiſhed, at the foot of this particvlar expreſſethe quantitie and value 
thereof : But as concerningthevaluationgt Free-bolds, vnlefle it be ſpccial- 

Ty required, by reaſon of ſome purchaſeMereof robe made; or apoſhibilitic 
of cſcheat, or the like, you need not trouble your ſelfe therewith. 

And hauing perfc&cd your particular, expreſſe vnderneath the ſame , a 
bricfke Memorandar of ſuch neceſſaric obſeruations as you ſhall find fitting, 
aſwell concerning the Tenants cuidence,as what Hcriats, Reliefes and other 
Duties and Seruicesthe Tenant ought to yeld, doe and performe vnto the 


Lord on every death or alienation. 
And 


—— ——  —— —_— 
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And in like manner vyder the fame T itlecnter all orher the free-holders 
within this towneſhip; after which, coile& and cxpreſſe together thcir ſc 
uerall quantities in one rotall ſurname , anv likewiſe their valucs (if it bee 
required as before: ) Butin theſe andall others, as I haue formerly noted, 
1 would alwaics bauc an orderly courſe holden in placing the particular lands 
of one and the ſame natvre and qualitic rogether, as firſt (after the houſe and 
ſcite) all the meddow grounds, &c. 


And thus hening entered and ingroſſed yoar free-holds of this towneſhip, let 


next beentered your copyholas or cuſtomarie Tenants, after this manzer and 


wonder this Title, 
A bun AnnoRegni Regis Tacobi Angliz &c. 4*9 of 
the ſurrender of C.D.Al that meſſuage or tenement (5c, 
(viing the very words ofthe Copic) to ##m and his heyres at >x1s. n 
the will of the Lord, according to the cuſiome of the Mannor. For | 
which he paid Fine on bis admittance vli._And payeth 1ext for | 
the ſame perannum, ——— — 


BxanTonN Copy-holds, 


. B. ho!deth by copie of Court roll, bearing date 26 Fe-? 


Particular. 


Er your particulars here be entrcd in all reſpe&s as brfore with the ſe- 
J nem buts and bounds thereof, expreſsing the quantitic and value of 

every ſeuerall parcel]: and inthe foore of the whole particular cxpreſſe 
th.c totals as belore; rhcn ont of rhe total value (which admitro bee xb.) 
deduR the Rent, and cxpreſſe the remainder thus. 


Valet in toto per annam Xi, 
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Then vnder this particular thus perfeRted, make(as before) a briefe Memo- 
randum of ſuch neceſſaric obſcruations as are fitring, as what herio*( if any 
be due on the death of the Tenant) what fines on death or atena® n; and 
what other feruiccs the Tenant oweta, &c. And after this order aud vnder 
this tirle enter all rhe reſt of the copy-holds within this townclhip. 

And rhe like courſe in all refpeRts 1s to bee holden 1n entric ofthe Tenants 
forlife, orlives; tor termcot yeeres; and thoſe at the Will of the Lord ; 
whereofro make ſeucrall demonſtrations , and todeliucr ſeuerall examples, 


were but great labour to ſmal purpoſe, ſecing they tend all ro one andthe 
lame cnd. 


M3 Wherefore 
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1Vherefore take this for a briefe and ; I. Demeſnes, 
generall rale,that all lands whatſo- | 2, Gleabe-lands; 
euer, and the tenancy thereof, con- | 
fiſt of one of theſe ſeuen kindes, | 3. Free-holds. 
which in every Mannor where they "2p 
are , are to be ſed as your Grant Cuſtomarie. 
titles, and ought to be placed im the | 
ingroſSing of your Booke, each af- | 
ter other,as bere they are expreſſed, 6, For yeeres. 


"— [7 At will. 


5, Forlwes. 


And hauing after this forme and order entred and ingroſled the ſeuerall 
Landsand Tenements, lying within this Towne-ſhip of B« ant on, 
vnderthe ſeuerall titles laft before mentioned, colle& your totall 
of every kinde, andin the end of this Towne-ſhip 
make your conclufion tothis orthe like 
purpole following. 
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And hauitigthus finiſhed this Towne-ſhip, proceede in the like forme 
andorderin all reſpets, with all other the rownelhips and ſcuerall parts of 
_ and belonging to the whole Mannor,, obſeruing ſtill atter cuery towneſhip 
and part, to'make ſuch or the like conclulton, as is laſt before ſpecified ; and 
inthe end of all a full and generall concluſion of the whole Mannor ; not 
forgetting firſt toenter all repriſes, iſſuing, and going out of the ſame, which 
is to be deducted out of the whole yalue, as is before declared. 

And after this concluſion thus perfefted, you are to remember and ex- 
preſſe all ſuch neceflarie obſeruations, asare htting, according to the direQi- 
ons in that behalfe deliuered, in the latter end of the 11, Chapter of this 
Booke, and your worke is finiſhed. | 

Now might I here inlarge and amplifie this worke with many rules and 
examples, tending to theſe 6! ok , but preſuming that what I haue for- 

| merly delivered.(being well vnderſtood and prattiſed)may ſufficiently ſerue 
a reaſonable capacitie; 1 will forbeareto peſter the praQticioner in reading, 
or my ſelfe in writing of needleſle varieties; and therefore will here con- 
cludemy labours, and expoſethem to thy good liking. 


— 7 77. 
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Mens workes bane faults, fince AD am firſt offended, 
i : And thoſe in theſe, are thus to be amended. 


ErRRATA. 


| Ke 
La P2e* 35 line 31. for CB. reade CD. p.38. lin. laſt, for cut out, r, cut. p. 42.1.9. 
 & forequiangles, r. equiangled. p.77.1.19.for FD.r.ED p. 110.1. 39. for draw 
the, r. draw tothe. p.118.1.11. for 24.r. 240, p.127,1.17. fort r.3. p.r23.1.10. 
for 3. or+. r. 43. or3. mage L.13. for 15.r. 93. p-162.1.38. forOQ_r. X.Q, p.204 
1.16. for cuery other ſuch, r. every ſuch. : FT | 


Is the Diagrams. 


Page 109.in Diagr. 109. placeK. inthe angle oppoſite to C. In Diagr. of Chap. 
29+ 3+ ncere ynto K. place O, oppoſite to N. | | 
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And havitigthus finiſhed this Towne-ſhip, proceede in the like forme 


andorderin all reſpe&ts, with all other rhe rowne{hips and ſcuerall parts of 


and belonging to the whole Mannor, obſeruing {till after cuery towneſhip 
and part, to'make ſuch or the like concluſton, as is laſt before ſpecified ; and 


intheend of all a full and generall concluſion of the whole Mannor ; nor 


forgetting firſt to enter all repriſes, iſſuing, and going out of the ſame,which 


 istobededudted out of the whole yalue, as is before declared. 


And after this concluſion thus perfeted, you are to remember and ex- 
preſfle all ſuch neceſlarie obſeruations, asare hitting, accordingto the direQi- 
ons in that behalfe delivered, in the latter end of the 11, Chapter of this 
Booke, and your worke is finiſhed. | 

Now might I here inlargeand amplifie this worke with many rulesand 
examples, tending to theſe purpoſes, but preſuming that what I haue for- 


| merly deliuered.(being well vnderſtood and prattiſed) may ſufh ciently ſerue 


a reaſonable capacitie; I will forþeareto peſter the praQicioner in reading, 
or my ſelfe in writing of needleſle varieties; and therefore will here con- 


_ cludemy labours, and expoſerhem to thy good liking. 


| " Þ..1: N I "x 


—w—— 


: Mens workes hane faults , ſince A " " M firſt offended, 
- : And thoſe in theſe, are thus to be amended. 
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Is the Diagrams. 


Page 109.in Diagr. 109. placeK. inthe angle oppoſite to C. In Diagr, of Chap. 
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Circuligrauitatedemonſtra- 
(F ciones REX MAXIMEperuigi- 
li ſtudio elucubratas, ad fubli- 
4 me MAIESTATIS V. (olium 
Jebito cultu proſtratus defero: qui orbem 
circuis poteſtate,grauitate moderaris.Quid 
enim Circulo fimilius potentia tua ? quid 
ponderi propius imperio tuo? Quod enim 
in czlo orbitz ambituſque, in orbe diffu- 
ſum imperium Veſtrumeſt, cuius,yvt fic di- 
cam, circulo maria terraſque ambis, com- 
ple&eriſque tot regna populoſque alio ſub 
{ole calentes. Potentiam magnificentia 
comitatur, nec aliter quam ſol diurno re- 


T2 oreſſu 


 greſſu mundum illuminat , ita ſparſo per 
vniuerſum fulgore, Maieſtas V.luſtrat om- 
nia fouetque. Nec alter ipſa terrz moles 
grauitate ſua, quam pondere & conſtantia 
regiminis tutquieſcit, omnipedum impul- 
{u vacillatura, niſi vnum hoc momentum 
pertinacius eam loco aſlereret ſuo. Recs 


1itur hoc inuentum tuis temporibusreſer- - 


uatum , quibus feliciſsime magnitudinem 
tuam velut {ymbolum reprzſentaret. Etſi 


notiſsimum fuerit,quibustamen ex puntis 
eiusxquilibrent partes ha&tenus fuit igno- 
ratum: & primus,ni fallor, infragmenta diſ- 
ſe&tum , ad-ſcueram illam mechanicarum 
[peculationum trutinamexpendi. Hieroni 


Syracularum Regi Archimedza inuenta 
accepta.-ferimus : cuius tam felicis ingenj 
exuuia,ſinontote periere, certe minore ſui 
parte vitarunt Libitinam.TiBiREx-MAxL 
MEnon inferiora debebunt poſteri, feciſti 

| enim 


enim Circulum < centro {uo zquilibrare 


enim vt multiper Te aggredi poſlent, quod 

ſine Levix _ velle, teſtarique natu- 
ram non in vniusArchimedis ingenio effce- 
tam eſle.Quibus ſub prima auſpicia Acade- 
miztuz , hoc mathemartico conatu preire 
yolui, non exemplum daturus reliquis, ſed 
idfeſtinandoaſſecuturus, vt nondum me- 
lioribus przuentus, ante zſtimari mea poſ- 
fint , quam do@iorum ſuperuentu ob- 
(curari.- | $4 


LESSTORT S --- 
Centro grauitatis quadratam ab Archimedepara- 
bolennoſti Amice Le@or, eamg; ad propriadeinde 
Geometrarum principia reuocatam. Hzc mihi oc- 
caſio fuit cogitandi de centro grauitatis partium 
circuli, & an non aliqua ad quadraturam eius hinc pa- 
teret via, primirusinquirendi; quz quam firmocumhoc 
centro ſociata fit nexu, hoc opuſculum percurrencri tibi 
palam fiet. Przſertim quodreciprocaquzdam fir ſequela, 
& prablemariceinuento grauitatis centro quadrerur Cir- 
 culi Seor,adeoquerotus}; ac viciſſim quadrato circulo, 
partium cius grauitatis centrum reperiatur. Nimium 
quantum cum figurz huius in quadratum metamorphoſi 
doQorum virorum ingenia vano conatuluctataſint, dum 
alij per ignoratam haCenus dimetientis cum perimetro 
proportionem, alij per curuas quaſdam lineas, cuituſmodi 
ſunthelices &quadrarrices,alij deniqueperlunulasid ſunt 
aggreſſi; nemo tamen,quod ſ{ciam, hancinſtititviam, ves 
circuligrauitateadexplicandam eius aream proficiſcere- 
tur. Annisabhinc vndecim cum primum in Dolana ſequa- 
norum Academia Mathemarticas diſciplinas profeſſus 
ſum, hzc ame Theoremara fuere excogitarta, eaqueterigi 
verbo vno,ſed demonſtrationepretermiſla,iniisquz obi- 
terde centro grauitatis auditores meiſcripto exceperunt; 
Triennio poſt in MechanicisTheſibus,quas typis vulgaui, 
corum mentionem feci,nec adid tempus apud ſcriprorem 
aliquem veſtigium huius ſpeculationisdeprehendizab Ar- 
chimedefancenihil rattum, necabiis qui commentaria in 
iplumedidere. Fridericus Commandinus & Lucas Vale- 
riusincirculo &elliplicentra grauitatis & figurzin idem 
conue- 


conuenirepunttum oftenderunt,nempe quidſinevilode- 
monſtrationis adminiculo facile quilibet admiſiſſer, hac 
tamen in parte non ſine laude ſcrupuloſe Mathemarica- 
rum diſciplinarum inregritari obſecuti. Maioris tamen 
moliminis fuir centra portionum vtriuſque figurz inue- 
ſtigare; quod inuentum vranouirateac ſpeculationis ſub- 
tilitate commendari poſlit, ego tamen inuentionis mo- 
dum impenfius ſum admiratus, qui longe alius eſt ab eo, 
quem prima fronte demonſtrationes oftendunt.Decreue- 
ram aliquando diſcurſus huius yelutitinerarium ſcribere, 
vti pateretquavia inhanc determinationem veniffem, & 
opinione meainfinitis ſpeculationibus adirtum aperuiſler, 
ſedin ijuſtum yolumen excreuifſet opus, multarum figura- 
rumdeſcriptioneimpeditum,quod quamdifficulter com- 
mitti przlo potuifler, fcio. Quienim fieri aliter poſler, vt 
(repudiatts tot a libris qui magnitudinum dum- 
taxatdimenſiones &inftrumentorum vlus iatn toties ad 
nauſeam reperitos, obtrudunt) non fuifſet inuentus ali- 
quis, qui Apollany Pergzi & Pappi Alexandrini opera, in 
doQorum virorum commodum iteratoprzlo ſubiecifler? 
Mathematica multi ſciunt, Martheſfim pauci. Aliud enim 
eſt nofle propoſitiones aliquot , & nonnullas ex iis obuias 
elicere,cafu potius quam certaaliquadiſcurrendinorma, 
aliud ſcienriz ipfiusnaturam ac indolem perfpe&tam ha- 
bere,ineius fe adyrta penetrare, & ab vniuerſalibus inſtru- 
aumeſleprezceptis, quibus Theoremara ac Problemara 
mnumera cxcogitandi , cademque demonſtrandi facili- 
tas comparetur. Vt enim Pictorum vulſgus prototypon 
lzpc ſxptusexprimendo, quemdam pingendi vium, nul- 
lam vero pictoriz artis, quam optica ſuggerit ſcientiam 
adquirit, ita multi leis Euclidis & aliorum Geometra- 
run 


rum libris , eorum imitarione fingere propoſitiones ali. 
quas ac demonſtrare ſolent , ipſam tamen ſecretiſſimam 
difficiliorum Theorematum ac problemarum ſoluendi 
methodum prorſus ignorant. Antiqui ſane Andlyricen 
ſubriliter inuenerunt , de qua libro ſeptimo diſertiſſims 
Pappus, cuius beneficio nonnulla illtus artis, ad eamque 
ſpetantium librorum rudera ad nos peruencre, que iam 
viridoQiſſimiinſtauratum eunt;ſed quzin hanc remano- 
bis ſunt eXCOgitata additaque fo rempore dabimus, ple- 
raquetamenin ſubiea materia, velut apertiſlima exerci- 
rationis arena expreſla fuerant. Plurium adhuc magnitu- 
dinum de quibus nemo ha&enus, centragrauitatis deter- 
minaui ſenſim edenda,quz ſimul dare viſum non fuir, rum 
vtexplorarem,quisde his ſpeculationibus doQorumviro- 
rum fururus fir ſenſus , rum quod antiquorum more li- 
brum vno ſubie&o conſtaredebereexiſtimem (qualeſunt 

circulus & ellipſis ciuſdem omnino effentiz figurz) nec 
| quidquamadftruendum putem,quod velut ad(cititium ad 
Geam vel molem faciendam referripollit. Idcirco quan- 
 rumnonnulli operz ponunt Ng ſcriptiones diducant, 1 tan= 


rum mihi laborandum fuir, veampliſſmumargumentum 
inhasanguſtias cogerem. Quodſiviris (cripliſſem do@is, 
ardius contraxifſem , ſed vel a leuiter geomerria tinQtis 
 voluthzc percipi poſſe. Ideoficutpleraque accurate ſunt 


demonſtrata, ita nimios ſcrupulos , ne clementa viderer 
{cribere negli gendos duxi. 
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PARTIVM CIRCVLI ET ELLIPSIS. | 
. PROPOSITIO I THEOREMA I. | | 
r Dato quolibet Seffore circult, nog, es latere produ- 'F 
. @o, poſabile eft a termino alterins lateris , lineam ducere_ 
4 ad produdtum latus, vt illud, quod fiet triangulum rettt- 
- lneum, Seftoriſit aquale. 
7; Yard. T datus circuli Se- | 
n \ S<Ictor ABC. EF D —_—_ E 
PSP Dicopoſlcducia D, L y SORT 
is —concurrentem cunL ' C 
$ latere B C In D, vt triangulum 
F: ABD XqualefitSefori A B c. 
r Nam per ea quz ab Archi- 


mede demonſtrata ſunt, in li- 
bro de lineis ſpiralibus, poſſi- 
bile eſt arcui a c darelineam. 
reqtam xqualem fit jlla Bt, 


duta perpendicularicter ad A ———- 
A B, ducatur E F parallela s a, ſecans B c in Þ, ducaturque AD. 

Cumrrianguli A B d altirudo firxqualis arcui SeCtoris, & baſis a B 
zqualis ſemidiametro, erit triangulum zquale SeCtori. 


Igitur dato quolibet Setore, &c. quod fuir demonſtrandum. 
A PRO- 


DE CENTRO GRAVITATIS 


PROPOSITIO I. THEOREMA I. 


$1 alatere Sedtoris circuls, triangulum Seftort aquale_ 
deſcriptum fuerit vt prins , alterum triangul: latins circa 
communem cum Sectore angulum , Sectors latere mains 
erit; & tertium latus eins arcum ſecabit. 


T4 gd” rriangulum A Þ B Se- 

Qtori B AE CXquale. 

Dico latus B D maius 
eſſe latere B A. 

Sicnimlatus B D non fir 
maius , cadet punctum Þ 
vel in punum c, vel in- 
fra c in c ; & vtroque caſu 
debebir triangulum aps, 
quod eſt pars Sectoris, toti 
Seftori efle xquale, quod 
ficri nequir, cadet ergo Þ 
vitra c. 

A Dico prxzterea lineam, 
AD, {ecare arcum Secto- 
risin aliquo puncto E. 
Ducarurenim AF tangens circulum in a. 

Cum torus Sector B AE Cc, cadat intra triangulum A FB, crit il- 
Iud maius Seftore,crgolinea A D quz aufert triangula Sectori xqua- 
le,cadet intra A x, {cd ctiam vitra a c ſubtenſam, vt iamoſtenſum 
eſt, ergoſecabitarcumin aliquo puncto E. 


Igicur fi alatere ſeCtoris circuli, &c. quod demonſtrare oporruir. 


PROPOSITIO III. THEOREMA 1IL 


S: triangulum quodpiam fuerit aquale Seftori circull, 

a baſi trianguli tamquam ſemidiametro, deſcripto wt ſu- 

pra hnea e centro Settoris edutta, arcum EF oppoſitum- 

trianguli latus ita ſecabit, vt minor proportio ſit partis la- 
fFerus 


PARTIVM CIRCVLIET ELLIPSIS 3 


teris baſs viciniorts ad reliquam, quam partis arcus baſs 
vicintoris, adreliquam. 


_ triangulum A cB #- 
quale SeCtoriB A D,8& ex 
centro B quzcumque linea 
{ecet arcum a D inE, & la- / 
rus oppolitumin F. F /R 

Dico minorem efle pro- 
portionemlinez A FadFC, xp //p 
quam Arcus AE ad E D. 

a Cum linea a c ſ{ecetar- 
cum A D in aliquo pundcto, 
poteſt linea BF cadere ir. 
illud pun&um, vel ſupravel * - 
infra; quomodocumque vero cadat triangulum A F B, inter lineam, 
BF & baſimpoſitum, ſemper minus erit Seore B AE , itidem inter 
baſim & lincam BE conſtiruto, quod primum demonſtro. 

Cadarlinea in punctumybi a c arcum A D interſecat,manifeſtum 
eſt triangulum AFB, Sefori B AE inſcriprum, Sefore minus eſſe; 
{i cadat infra interſeftionem, cum s t ante ſecert lineam a c quam 
arcum, iterum conſtabirtriangulum A x B,Seore B A E minus eſle. 
Si denique cadat ſupra interſe&tionem, cum Sector B x D iam cadat 
intra triangulum BF c, crit minor triangulo s x c, ſed totum trian- 
gulum a c B eſt xquale totiSefori s A D, pars trianguliſcilicer B x c 
eſt maior SeCtore BE D, ergo reliqua pars trianguli,ſcilicet A F B,mi- 
nor crit reliqua parte SeCtoris B A E ,atque ita ſemper trianguluny, 
AFB, minuseſtSeftore B A E. | 

Hoc polito minor erir proportio trianguli AFB adScfetoremaEs, 
quamtrianguli BF c adSeQoremBE D; &permutando minor quo- 
que proportio trianguli Ars adtrianguli Br c,quam Seftoris BAE 
ad Seftorem BE D3 ſed vtiunt triangula, ita ſunt linez A x, c, & vt 
ſc habentSectores,itaſchabentarcus a x, E D, ergoctiam minor erit 
proportiolinex AF ad F c,quamarcus AE adarcum AD. 

Ergo 11 triangulum quodpiam fucrit, 8&c. quod propoſitum fuir 
demonſtrarec. | 


a 2. hu. 


A 2 PR O- 


'DECENTROGRAVITATIS 
PROPOSITIO IV. THEOREMA IV. 
S$! triangulum quodpiam ut ſupra,Settori circult aqua- 
le deſcriptum fuerit ,E a trianguli vertice ducatur /0l 
in baſim produdtam, triangulum priort ſimile conſtituens, 
que e centro euocabitur linea , ita ſecabit iam duttam li- 
neam, vt pars inter baſim & lineam duttam,ad reliquam 


matorem habeat proportionem, quam arcus baſi & dutts 


zam lines interieus, adreliquums. 
Wh triangulit A B C 
© | #quale SeCtori 4 
© B D, ducaturq; CE, 
vttriangulum A c B 
fimile fit triangulo 
ECB, item aliqua 
ex centro linea Br, 
fecans vtcumq; E c 
inF,&arcia Din c. 
Dico maiorem el- 
oy gy 4 EF 
B / | =_ F C,quam fit ar- 
cus AG ad GD. 
 Diuidat primo Br arcum aA Þ bifariamin 6, eritficur Bt ad c, 
itaEFad Fc;led EB maioreſt Bc, cum B c maior it BA,&B 4, 
BC,BE finttres continuz proportionales, ob fimilitudinem triangu- 
lorum, ergo E F maioreſt r c; ſedarcus a 6 xqualis eſt arcui cp, cr- 
go maiorproportio E F ad F C,quamarcus AG ad GD. 

Secundo non di- 
uidat B F bifariam. 
arcum AD, ſed fir 
verbigratia A G ar- 
cus , minor arcu 
GD,&in c Þ ſuma- 
tur arcus D 1,zqua- 
lis arcui A c, duca- 
rurque B I,quz pro- 
ducta fi opus fuerit 
ſecetAc in x;ſecet 
quoque linea s F Ii- 
neam CA in H. 


Cum 


da PI 


» 
= * 
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PARTIVM CIRCVLI ET ELLIPSIS. F 
. Cumtriangula Bc A,B cE fint fimilia, & in iis ſimiliter dutz int 


linex B F,BK3erit ficut cx ad x Aiita E F ad F c,aſed minor eſt pro- 33-buim. 


portio AK ad K ©, quamarcus AI ad 1D, ergo conuertendo maior 
crit proportio C K ad K A,quam arcus DI ad arcum 14. Sed vt c x 
ad KA,ItaEF ad FC vtiam oftendimus , ergo maior proportio x x 
ad F C, quamarcus DI ad 1A,ideſt ac ad cp. 

Idcircoft triangulum quodpiam vt ſupra,8&c. quod fuitoftenden- 
dum. 


PROPOSITIO V. THEOREMA V. 
$1 triangulum quodpiam wt ſupra, equale Seffori cir- 


cult deſcriptum fuerit ,E' a triangult vertice dudta linea - 


inproduftam baſim, —_— priori ſymile conſtituens ; 


ſee centro euocetur linea aliqua, ſecans duas lineas an gulo 


Seorrs oppoſitas , poſabile eft a vertice ducere lineam ca- 
dentem iter utramque , queabilla quae centro edutta eff 


linea, ſecetur in eandemrationem ,in quam Sectors arcs 
diniditur. 


Gn BAD Cqua- 
le fit trianguluny, 
AcB, duQtaque CE, 
vt triangula acs, 
E CB inter {e fint f1- 
milia', e centro vt- 
cumque ducaturBF, 
fecans vtramque CA, 
CEINF@&K. 
Dico pofle ducic c, 
inter CE & CA, 1e- 
cantemBFinH,vt 7 _— —_—_— 
fit ficurt cn ad nc, 
itaarcus Ax ad 1D. | 

Sitenim cAſectain M,vtiicut arcus Ar ad arcum 7D, ita fit AM 


c 
N. 


3 


ad M c;*cumfitmaior proportioarcus AI ad arcum 1D, quam A K, a3.huiue. 


ad x c, cadetpuntum M ſupra pun&um « 3 ducatur deinde F L pa- 


rallela x B,erit ALad I c,vtE F ad F c;zbergo cummatior fit propor- b 4.huiue. 


tio E F ad F.C, quamarcus AI adarcum 1D, crit quoque maior pro- 
A 3 por- 


# 
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— — 


So 


arcus AI adarcum ID. 


portio AL ad rc; 
quam Aarcus Ar ad 
arcum 1D, & conſe. 
quenter quam linex 
AM ad MC, cadetq; 
puncti L ſupra pun. 
cam M. Ducatur 
M H parallcla E »,ſe- 
cabit F K in aliquo 
_ H,per quod 

ex C ducatur C np 
G,crit GH ad HC,vt 
AM ad MC,id eſt yt 


Igitur ſirriangulum quod piam, &c.quod fuitdemonſtrandum, 


PROPOSITIO VI THEOREMA VI. 


Seffori Þ AD wt ſupra aquale ſit triangulum 1 CB, & 
triangulumE c  ſimile triangulo a c B,dudta item vicum- 
que BF,E& CG ſecans BE in n,iavtſicutanguius6B nad 
angulum 3 c,ma ſit linea cn ad nc, fi ducatur an,erit 


triangulum AHB Secfori B A1 equale. 


x (- 
7 J% 
G En AA 


= 
_— 


E 


St enim vt line. 

GH ad HC, ita 
triangulum c H Bad 
triangulum H C B3 & 
componendovt 6G C 
ad GH, ita triangu- 
lum 6c cB ad GHs; 
ſed ita etiam ſe ha- 
bet trianguli 6c CA 
ablatum a maiori 6 
CB, ad triangulum. 
GH A ablatum a mi- 
noric H B, ergo reli- 


<cquum ACB ad A1B, vttotumad totum,ideſtvt c 6 ad H 6 ;& vt ar- 


CUS 
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cus AIadarcum 1D,ita 6 H ad Hc,crgocomponendo vt arcus AD 
ad arcum AI, ita GC ad GH, ergo Sefior ADB ad Seftorem AIB, 
(quiſe habentvr arcus)vt 6 c ad 6 n, ergo & SeQtor B AD ad Sefto- 
rem B A1,vt triangulum Ac B adtriangulum A 1 3; ergo permutando 
vt Sector BAD ad triangulum Acs, ita Seftor BAI ad triangulum, 
aHB,ſed Sector abs ct xqualis triangulo ACB , ergo SeCtor BAI 
xqualis cſt triangulo An s. 


IgiturSeQori B AD vtſuprazquale ſir,&c. quod oftendere propo- 
ſitum fuir. 


PROPOSITIO VII THEOREMA VII. 


hiſaem poſitts qua in precedenti propoſitione ſi fiat ot a3 


ad BC,1ta BCadBKk, DicoBKx minorem fore BE. 


Vm enim ob ſi- 

militudinem tri- 
angulorum ECB, A 
CB,litvtAB ad BC, 
itanCad BE,recta- 
oulum ſub BA, BE, 
xquale erit quadra- 
to BC ; ſimiliter re- 
Qangulum ſub » nz, 
B K,Zquale crit qua- 
drato BC, ergo re- 
ctangulum ſub » H, L 
BK , retangulo ſub 
BA,BE Xquale crit; ergovt BA ad BH,itacritBx adBEAſed AB eft,, ju, 
minor B H, Ergo B K MINOTETIt BE. 

Ergo iiſdem poſfitis quz in precedenti propolitione, &c. quod 

oportuit demonſtrare. 


G _ B 


PRO- 
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PROPOSITIO VIII PROBLEMA I. 


Dato quolibet circulo, Seorem aſiignare, cut ſodeſeri- 
ptum fuerit aquale triangulum vt ſupra , alterum trian- 
gult latns circa communem angulum , ſuperet latus Seto. 
ris, interuallo quod min ſit quolibet dato. 


Atusfir circulus AB c, in 

eoq; deſignandus fir Se. 
or, cuiſi xqualefittriangu- 
lum A 1 D,linea D I quemaior 
eritquam AD,ſuperet AD in- 
teruallo, quod it minus quo- 
liber dato K. 

Producatur DA, vt AE fit 
xqualis x,centroque D inter- 
uallo Dd x , deſcribatur circu- 
lus E mx G6,& exA crigatur per- 
pendicularis AF, ſecans cir- 
culum E H 6 in H, ducaturg; 
HD, ſecans priorem circu- 

| _—__lumins. 
E A D DicoSeforem D As, eſle, 
K eum quipoſtulatur. 
5 Cumenim AH tangat Sc- 
a:.buis. Ctoremin A, cadet AI intra A n,®ſecabitque Þ n,vitra s quidem ſed 
intra H,igitur BI quieſtexceſſus Þ x ſupra Þ B, minor eric s #, cum. 
autem D E,DH fint zquales, item & ablatz Þ A, Þd s, erunt reliquz 

AE,BH #Xquales;ſed E A ex conſtruftione eſt xqualis x, ergo & BH 

- eritxqualis x, ergo & BI minor K. | 
Itaquedato quolibet circulo,8&c. quod fuitfaciendum. 


/ 


rw_—_ 


bo 


PARTIVM CIRCVLI ET ELLIPSIS. 
PROPOSITIO-IX. THEOREMA VIII 


T riangulum 4c vt ſupra, aquale ſit Seftori 1D, & 
triangula ABC EBC ter ſe milia Dico ita duct poſſe_ 
BF,Vf AuCta CG, que 1a dimadatur in n,ut arcus AD 1, 
& ſumpta duabus Bn, BC, tertia proportionalt BK , ſu- 
peretur BK a linea BE , interuallo quod ſit minus quoli- 


bet dato L. 


Vferatur enim E M 

ab E A, quz fit mi- 

nor dato interuallo L,8& 
duabus lineis BM, B C, 
fiat tertia proportiona- 
lis NO,crit NO maior BA. 
Cum enim sB c fit me- 
dia inter EB, AB, itenL 
inter M B, N O,Ccrunt re- 
tangula E B,AB, & MB, 


Mo,quadratoB Cc #qua- / _ 

lia; & conſequenter in- 3 MG A T B 
ter ſe, eritquevtEB ad E———4 | 
MB,itanNOadaB,led 

E B Maior eſt MB, crgo ELDEST —__ 


& N O malor AB. 0 P N 


Auferatur deinde ex N © linea Ne xqualis 48,2 fitque inuentus , s. huiw. 


SeQor A1B,vtpolito triangulo an sB, xquali SeQori a1s, linca ns 
ſuperet AB, minoriinteruallo quam N o ſuperat Ne, id eſt a s; du- 
caque fir C x 6, &hatytBH adBC,itaBCad Bs x, ſuperabir s E li- 
neam B K minori interuallo, quam fit datum interuallum x. 

Cum enim 8 c fitmedia inter B x B x, crit rectangulum ſub s n, 
B x,rectangulo ſub N o,B M xquale; crgo vt BH ad NoO,itaBM ad 
BK;ſed BH minoreſtquam N o (cum ex conſtruQione B x minori 
interuallo ſuperet we, quam N o ſuperet candem N Þ) ergo ctiany, 
B M minor eff BK&;ſ{ed BK minoreſt BE, cumergo s K olftenſa fit mi- 
nor BE, & maior B M,ſfuperabitBE lincam B x minori interuallo, 
quamfitE Mquo BE ſuperats M,ſed E M minor eſt dato interuallo x, 
ergo BE ſuperat B K interuallo minori, quam fit datum L. 

Quapropterſi triangulum As c,&c. quod fuit demonſtrandum. 


B PRO- 


DE CENTRO GRAVITATIS 


' PROPOSITIO Xx. THEOREMA IX. 


$1 tres lineas ab ono punto egreatentes, & duos inequa- 
les angulos comprehendentes , ſecuerit quarta quadam li- 


= 


nea hoc patto, vt partes qu ſubtendunt _= eandem. 
inter ſe proportionem habeant, quam angult, media abſciſ- 
ſarum erit minima , illa maior que minorem angulum. 
claudit, maxima denique que cum media matorem angu- 
lum comprehendtt. 


F> punto A tres li- 
nex egrediantur, 
duos inxquales angu- 
los comprehedentes, 
D AB maiorem, D A C 
 minorem; illaſq; ſecer 
| linea c s hoc padcto, 
-VtEBD ad Dceandem 
habeatproportionem, 
quamangulus D A B,ad 
angulum Þ AC. 
Dicoprimo D A me- 
diam abſciflarum), eſle 
minore CA, quz cun. 
illaangulum claudir. 
Si enim D A non fit 
L hs \ minor C 4,crit xqualis 
> G EC vel maior; & primum 
ponatureſle xqualis. 
Centro A interuallo A D, deſcribatur arcus x Þ x, ducanturque, 
D H, D 6, perpendiculares ad AB, AC;item B1, F L perpendiculares 
ad a c; & cumangulus c Þ A fitacutus,vtpote angulusad baſim trian- 
ouli iſoſcelis, non crit B D perpendicularis line A Þ, ideoque dimit- 
ratur B K perpendicularis in 4 Þ producam, cadet enim extra BD, 
cumangulus BD x fitacutus, & adverticem vniillorum,quiſunt ad 
baſim iſoſcelis. 
Cum ex hypothelſ1 a c, a Þ fint zquales, fintque baſestriangulo- 
rumCcBA,DB A,cruntilla triangulavrtaltitudiness 1, B x ; ſedtrian- 
gulaſuntetiamvts cad B D,crgocritetiamBiad BKx,vtBC ad BD, 


{ed 


- 


PARTIVM CIRCVLI ET ELLIPSIS. 


ſed cumfit ve BD ad Dc,ita angulus BAD ad angulum Þ A c, ſeu 
quodidemeſtarcusr p adarcum Þ x, critetiam componendoyv:s c 
ad D B,itaarcus FD EadarcumD x, & conſequenterBIadB K,vt ar- 
cus F DEadarcum D F. 
IterumvtaBadAF, 
itanBiad FL, & VBA 
ad aD,ideſtAFita Bk 
ad DH (ſunt enim tri- 
angula ABK ADH 11- 
milia)ergovtBrad FL, 
itaBKad DH,ctgo per- 
mutando vtBlad BK, 
itarFLadDpn.ſedsi 
eltadsB K,vtarcus FDE 
adarcumD F, ergo et- 
iamF Lad DH,vtarcus 
FDE ad DF,aquodeſt 
abſurdum; non igitur 
ſunt zquales 4 D, Ac, 


B 


LR 


hs. 


ex quo hoc abſurdum 
conſequebarur. | | 

Sit ſecundo CA mi- CE G I UL A 
nor quam AD, non po- 


reritangulus CD Aefle reftus, cum enim larus Þ afirmaius ex ſuppo- 
firione quam c A,critangulus Þ C A, maior angulo c Þ A, non erit igi- 
tur re&us c Þ a;demilſla fit perpendiculanss x in a D,quomodocum- 
que cadat; cum triangulum c B a,habeat baſfim a c minorem a Þ baſi 
crianguliD B A, minor erit proportio trianguli c B A ad triangulum 
D B A,quamaltitudinis B IadB x, (fi cnim trianguli c s a baſis effer 
xqualis,triangulum efſer maius,haberctque camdem proportionem 
adtriangulum DÞ B 4,quamaltitudo ad alrirudinem) ergo minor pro- 
portioB CadB D,quamBIadBx,cums clitad z DD, vttriangulumad 
triangulum, & conſequenter vt arcus FD EadDF,quiſuntvtsc ad 
BD;ſcdF LeſtadD Hn,vts1ads x,vtoſtendimus,crgo minor propor- 
tio arcus F D E,adarcumF D,quamlinea F L ad D H, quod ct abſur- 
dum;non igitur minor eſt c a quam A D, cx quoid conſcquebarur. 

Dico ſecundo A c eſſe minorem As. 

Sihoc negetur erit vel xqualis vel maior. 

Ponarur primo a c xqualis eſſe as. Cumintriangulisc Þ 4,3 Þ A, 
baſes AC, AB fint xquales,cruntaltitudines Þ 6c,D n,vttriangula; ſed 
ctiam D C,D Bſuntvttriangula, &arcus D E, D F in eadem quoque 


B 2 propor- 


II 


2 Clanys 
de faribus 
Propotuc, 
dernonſtr .: 
ae AYc tt ; 48) 
Cp evriit 
chords 
quod hic 
in dimidits 
arcubus 
ep eorum 
chordis ſu 


mitur. 


I DECENTROGRAVITATIS 


proportione ; eritiglt UrVtD G ad D H,iitaarcusD E ad arcumDF; & 

b Claxius permutando vt D G adarcum D E,itaD Had ax cumD F,* quodeſt ab. 

$014. ſurdum3;non igitur x- 

B quales erunt AR AC, 

e quo hoc infcreba- 
tur. 

Ponaturſecundo a n 
minor A C, erit minor 
proportio trianguli A 

BDadtrianguli a Þ c, 

Wu — Jam altirudinis D 1 
ad altitudinem Þ 6c,er- 

go & minor proportio 

B D ad D C, & conle- 
IS quenter arcus F D ad 
arcum D E , quam li- 

nex DHadDG, & 
permutando minor 
proportio D F 2rcus 
HE ad lineam D x, quam 

A L L G EC arcus D E ad lincam 


D G6, quod eſt abſur- 
dum; non igitur maior cſ{t A 8 quam a Cc. ex quo id ſ{equebatur. 


Ergo fi treslineas ab vno puncto,8&c.quod fuit demonſtrandum. 


K 


PROPOSITIO XI PROBLEMA 1I. 


Duan liners indefinitis angulum quemuzs comprehen- 
dentibus , eog, per alteram indefinitam vicumque dinuiſo, 
ab aſiignato punto inalterutra extremarum lneam du- 
cere , terminatam ad alteram extremarum , que a media 
ta dinadatur, vt pars inter punttum datum & mediam- 
intercepta, adreliquam,datam habeat proportionem. 


Vz linez AB, AC, quemuis angulum comprehendant, eumque 
diuidat vtcumque A D.& fitinalterutra extremarum puta A B,da- 
rum pun&um E,dataque proportio F ad c. 


Propolitum eſt ducere E 1,vtE H ad x 1, datamhabeat proportio- 
ncm Fads. 


Diww- 


Dijuidatur E A in K,vt 
rxadKk A litvtr ad c, 
ducaturque K L paral- 
lela A C, quz ſecet A D 
in aliquo punCcto 1, & 
per E && H ducarur linea 
E HI. 

Dico EH ad n1 cſle, 
vtFads. 

Cum enim in trian- 

alo A E 1,linea & H fit 
parallela A1,CritEH ad 
H1,VtEKad KA, id eſt 
vtF ad 6, fic cnim diuiſ1- 
muSEAInNK. 

Igitur duabus lineis 
indefinitis,&c.quod fuir 
faciendum. 
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PROPOSITIO XII THEOREMA X. 


liſdem poſitts que ſupertori problemate conſtruximu, 


non poterit ab codem punto alia duct linea, qua ſimultter 


Andatur. 


WV enim alia duci poſlit 
fitilla t N, diuifain m, 
vtFads, ecritetiam E M 
ad MN,VtE Kad K A,Cr- 
g0 KM critparallela Ac, 
ſed & x H elſt parallela 
AC,ergoKH,K M,ſunt 
inter ſe parallelz, quod 
eſt abſurdum cum con- 
ueniant in K ; ergo non 
crit dinifat nſimiliter vt 
E 1,vndeidſequebarur. 

Igitur iiſdem poſitis 
quz ſuperiori proble- 
mate,&c.quod oportuit 
demonſtrare. 


DE CENTRO GRAVITATIS 


PROPOSITIO X11. PROBLEMA 111. 


Duabus linets indefinitis quemuts angulum compre- 
hendentibus,& illo wtcumque per aliam retam diniſo, per 
punttum in linea diudente aſagnatum , lineam ducere, 
wutrimque ad extremas terminatam , ut pars definita ad 
reliquam,datam habeat proportionem. 


A F 
G 


B 


D 


C 


] Inez A BA C, Quem- 
uis angulum compre- 
hendant, quem diuidar 
vtcumque A D,in quaal- 
ſignatum fitpunftum ex. 
Propoſitum eſt per x 
ducerelineam H 1, itavt 
E HadH 1 datamhabeat 
proportionem Fad 6. 
Abe verſus 4 B duca- 
tur linea E K , parallela 
A c,& fhatvetcadrita 
AKadKk H, & ducatur 
perH&E lineaIE H; 
Dico x neflead E1,vt 


Fad. 


Cum enim in trian- 


oulo AInz,lineax E ſitparallela a c,erita kadx1,vtE Hade r,idelt 


vtFadc.ſicenimfecimus a x ad k 1. 


Ergo duabus lincis indefinitis, &c. quod facere oporrtuir. 


PROPOSITIO XIV. THEOREMA XI. 


Liſdem poſits que in pracedent1 problemate conſtruxi- 
mus ,non poterit per idempunttum alia duci linea, qua ſi- 
 militer poſitis partibus ſmmiliter diuidatur. 


lenimalia ducipoſlit, fitilla Mt N,per E tranfiens, &in x diuiſa , vt 


$; MlitadEN,vtr ad c. 


Cum 


[11 


Cum in trian- 
OANM, li- 
nea K E fitparal- 
lela A M , crit vt 
MEadEN, ita 
axadKkNz; ſed 
etiam ita eſt a x 
ad x 1,quodhieri 
nequir, cum ma- 
zor fit proportio 
AK adKN, quam 
ad « 1. 

Ergo iiſdem 
politis quz in 
przcedenti, 8c. 
quod fuir . de- 
monſtrandum. 


PROPOSITIO XV. THEOREMA XIL 
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$1 quotcumque magnitudinum grauitatis centra in ea- 


dem reda linea poſta fuerint , magnitudints ex omnibus 
 compoſitagrauitatis centrum,erit in eadem linea retta. 


gat quotcumque 
magnitudines A, 
B,C,D,E, carumque 
cctra grauitatis per 
eaſdem litteras f1- 
onata, in eadem li- 
nea recte polita. 

Dico commune 
orauitatis centrum 
in eadem reCta re- 
periri. 

Si enim fieripol- 
fit, fit extra lineam 
inF, & per primz 
magnitudinis cen- 
trum A ,& F duca- 
turAF Gc,acritinilla 
centrum grauitatis 
reliquarum magni- 


© 


U 
Pi 


L 


SEO 


/ , 
| 
N 


a 8. prims 

Archime- Wi. 

dicde aqui- 'S 

ponderans Þ | 

tibus, | 4 | 
F | 


is DE CENTRO GRAVITATIS *' 
rudinum dempt1 a, 


(2 ED. "x BN tamquam vnius, & 
dl 4 > 


relique partis,vltra 
punctum F in n, 
quodetiam erit ex. 
tra lineam ſingula. 
rum centra conti- 
nentem. Ducatur 
iterumperſecunde 
magnitudinis cen- 
trum B, & puntum 
H,lineaBH1; Cum 
x lit centrum to- 
tius reliquz com- 
poſitz ex B, C,DzE, 
. 1 & B Centrum par- 
b 8.prims tis,beritin BI cen- 
<- | trum reliquz com- 
de aquip. : 
N poſitz ex CD E,vl- 
Se tra punctum H in x, 
atque ita ſemper progrediendo,donecad vicimam peruentum fuerit, 
reperietur centrum vitimz magnitudinis E, in puncto aliquo o, ex- 
tra lineam per fingularum centra tranſcuntem, ſedetiam eſt cen- 
crum grauitatis vItimz magnitudinis, ergo duo habebit centra graui- 
cr.$oftu- Faris, c quod fierinequir. Non erit itaque commune grauitatis cen- 
latum Lu- trum, extra lineam per omnium centra tranſcuntem, ex quo id im- 
F644 poſſibile ſequirur. TOS h 
granite. F » a h quotcumque magnitudinum,8:c. quod fuit oſten- 
cendum. 


PROPOSITIO XVI THEOREMA XIIL 


S1 quotcumque magnitudinum gramtats centra mn 
eademretta linea poſita fuerint, magnitudints ex omnibus 
compoſite grauitatis centrum , erit in eadem linea, intra 
centra extremarum magnitudinum. 


C/o quot- 


cumque 


magnitudi- 

ad.) 

(© F ; ny 4 NCS A, ByC,D, 
I | earumqzgra- 


u1ta- 


centrum,magnitudinis com- 


uitatis centra,per caſdem litteras ſignata, fintin cadElinea rea A B. 


Dico centrum grauitatis commune, intra centra AD extremarum 


magnitudinum, in eadem linca rea reperiri. 

Ws non fitintra centra extremarum magnitudinum, cum ne- 
ceſlario fit inlinea A B, erit inilla produtta; itvero punttum x , nec 
refertverſus quam partem. 

Cum centrum totius fit x, & vnius partis puta proximz ſity, cen- 
trum reliquz,id eſt magnirudinis compoſitz ex c,s,Aa,* critvitra E in 
x.Similiter ſumprta magnirudine ex A,B,c,compoſita, cum cius ccn- 
trumfat F,extra centraextremarum A,C, conſtitutum, proximz vero 
partis centrum ſit c, erir centrum reliquz vitra F in aliquopuntto c, 
actandem reperietur centrum vitima magnitudinis in H , ſed illius 
centrumerat A, ergo duo habebir centra grauitatis,*quod eſt abſur- 
dum:nonerit itaque commune centrum totius compoſitz magnitu- 
dinis,extra centra extremarum,ex quo id ſequitur. 

Ideo fi quotcumque magnitudinum , &c. quod oftendere pro- 
poſuimus. 


PROPO SITIO XVII THEOREMA XIV. 
S1 ſegmento cireult vel ellipſis inſcripta fuerit figura que- 


cumque refHilinea , reliquorum ſeementorum , dempta 
figuraredtilnea , communegrautatus centrum ,erit intra 


ſegmentum propoſitum. 
Fgmento A c E inſcripta Þ} 
ſir quzcumque figura re- L\ \q_ 
QtilincaaBCDE. 
- Dico communegrauitatis 


politz ex reſiduis ſegmentis 
AB, BC,CD, DE, efle intra 
ſegmentumACE. 
 Centragrauitatis ſingulo- 
rum ſegmentorum reſfiduo- 
rum,ſfint exordine puncta Fr, 
c,H;1,quz fingula erunt in- 
tra ſuaſegmenra;*cum fint fi- 
ourz habentes ambirum in 
caſdem partes cauum. Si 
commune centrum fir extra | 
ſegmentum A D Ex,velin am- 


CI 
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as. prims 
rchim. 


de aquip. 


b 8.prims 
Archim. 
de equip. 
c1.poſtula- 
tum Luce 
Valery de 
centro gra» 
uit. 


a 9g. perrreo 
Avchim. 


ae aqui= 


pond. 
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bitu figurz, fir quotcumque punCtum x. & apuntto centro primi 
ſegmenti reſidui, ducatury K L. cum x fitcentrum totius, & x cen- 


P 


A 


B P 


trum partis,® centrum reli- 
quzeritin F L,vitra K in ali- 
quo puncto M , & conle- 
quenter extra ſegmentum 
ACE.Similiter cum commu- 
ne centrum magnitudinis 
compolitz ex refiduis s c, 
CD,DE, fit extra ſegmen- 
tumAcCe£E inM, duca c M N, 
EX G CENntro partis, centrum 
reliquzerit in 6 N, vitra M; 
atque ita progrediendo re- 
eriemus centrum vitimi 
{ſegmentireſfiduiD Ein qQzex- 
traſegmentum ADE,& con- 
ſequenter extra ipſum ſe- 
gmentum D E,quod eſt ab- 
furdum;non erit ergo cen- 
trum magnitudinis compo- 
fitz extra ſegmentum, vel in 
ambitu vnde id {equitur. 


Igiturſi ſegmento circulivel ellipfis,&c.quod fuir demonſtrandum. 


PROPOSITIO XVIII THEOREMA XV. 
$7 ſegmentoct rculs vel ellipſys figura entdenter inſcri ba- 


tur ,eins gramtatis centrum erit in diametro ſegments. 


ge ſegmentrum cir- 
culivelellipfis apc, 
diameter B D, figura 
euidenter infcripta 

k AEFGBHIKC. 


E | ff Wa a 
/ L 
AL DEW Ba ; o 


Dico centrum gra- 
uitatis cius efle in li- 


D 


Cneasd. 


Coniungantur anguli figure lincis E x,F 1, GH. | 
Quoniam Trapezij AE x c latera A CE K, ſunt parallela, bifa- 


. ﬀ 
riamque 


=, 
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riamque fecantur in 
p & Lz* centrum gra- 
uitatis ipſius eſt in LD, 
quz eſt pars BD3 Ca- 
dem ratione cen- 
trum grauitatis T'ra- 
ezijE FIKEſtiNML, 
ideſtB D, & Irapezi) p 


FGHIINNM ideſt | 1 —— 


p D, ad hxc quoque 
trianguli G B H cen- 
rrum grauiratis eſt in 
B N, > ergo centrum 

. . H » A D C 
grauitatis figure in- 
{criptz,ſeu omnium partium ſimul ſumptarum eſt in s ». 

Igirur fi ſegmento circuli,&c. quod fuitprobandum. 


PROPOSITIO XIX. THEOREMA XVI. 


Cuiuſcumque ſegment! circult vel ellipſis grauitatis 
centrum eft in diametro ſegmentt. 


PRims ſegmentum circulivel ellipſis fit as c, ſemicirculo vel ſemi- 

ellipſ1non maius,diameter eius D. 

Dico centtum grauitatis ipſius eſſe ins ». 

Si enimnonſfit,eſto pun&um x & per ipſum ducatur x x, linexs D 
parallela, & inſcribaturſegmento triangulum A s c, eamdem baſim 
& altirudinem habens cum {ſe- 
omento, & quam proportio- M 
nemhabetcs ad b x, hanc ha- ” 
bear triangulum aB c ad ſpa- _.- 
tium « ; in{cribatur euidenter PO _- 
ſegmento figura reQilinea, ita " 
vequzreſidua erunt ſegmenta 
ſimul ſumpra, minora fint ſpa- 
tio x ; figurz inſcriptzgrauita- f._____- | = 
tiscentrumeſtinm D, FA 1oitur A "ow C 
H,&1ungatur H E,& producatur,& ducaturc L #quidiſtansipſi s v, 
conſtart autem quod maiorem habeat proportionem figura ſegmen- 

C 2 to 


H 


arg. prims 
Archime- 
dis de aqui- 
ponder. 


b 15.huts5. 


Mt 
{* 2% 


a 8.þrims 
Archim. 
de 2qui- 


ponder. 


br7.huius. 


c 8.prims 
Archim. 
ae £qui- 


ponaer. 
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ad portiones re- 
liktas maiorem ha- 
bet proportionem, 
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ro in{cripta ad ea quz reliqua ſunt ſegmenta, quam a BC triangulum 
ad ſpatium x,quod cam haber quam c x ad Þ x, figura igitur in{cripta 


quam CF ad FD, 
hoceſtt Lad En. 
habear itaque ME 
ad E H cam pro- 
portionem quam 
reCtilinea figura ad 
portiones , quo- 
niam igitur x eſt 
centrum totius {e- 


gmenti, figurz ve- 
ro inſ{criptz cen- 
trum H , * conſtar 


"2 C 


quod magnitudinis compolitx ex reſiduis ſegmentis centrum 
grauitatis fit in parte 'H E produQta , quz cam ad un E propor- 
tionem habear, quam figura inſcripta ad reſidua ſegmenta , quz 
fir E M, crit igitur M centrum grauitatis magnitudinis compoſi- 
tz cx reliduis ſegmentis , extra ſegmentum , 'b quod fieri ne- 
quit , non eſt igitur centrum grauitatis ſegmenti circuli aut el- 
lipfis, ſemicirculo aut ſemielliph non maioris , extra linecam s Þ ex 


quo id {cquitur. 

Sit ſecundo ſegmentum cir- 
culi vel elliphs a B c, ſemicircu- 
lo vel ſemiellipfi maius , com- 
plearur figura & diameter pro- 
ducarur in, ducatur etiam per 
centrum figurz E linea GH, 
parallela c 4 baſi ſegmenti, ro- 
tius figurz 6G F H centrum gra- 
uitatis critin E F per ca quz1iam 
diximus, ſed & partisc F A,crit 
in D F,<ergo & reſidui cCAH 
eritin ED, cum DF ED flint 
partes ciuſdem linez E F 3 ite- 
rum centrum figurz 6c BH eſtin 


B E per lam dicta & centrum 


D] 


» . % 
be] PL 


figurzx ECAH, cſtin xD, 


{ed 


ſedB E E D compo- 
nunt eamdem re- 
am , 4 ergo cen- 
trum totius ſegmen- 
5 CB A RI 
p D. 
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—_ 


F;) 


di5.huius. 


Igitur cuiuſcum- 
que ſegmenri circu- 
li vel ellipfis , 8c. 

uod fuit demon- 
idiadatin, 


r/ 
PROPOSITIO XX. THEOREMA XVII 
Curnſcumgque Seftoris cireult gramtatis centrum, oft 11 


linea queillum ex centro bifariam ſecat. 


It primo SeQtor circuli a s c ſemicircu- 
lo minor, eumque lincas Þ ex centro B 
bifariam ſecer. 

Dico centri grauitatis ipſius eſſe in s v. 

Cum enim linea B Þ angulum Secoris 
bifariamſecer, lineam quoque A c & ar- 
cum A D C bifariam ſecabit ; itaque cum 
AD bifariam ſecert bafim trianguli s A c, 
a crit 1N ea centrum grauitatis trian- 
ouli, item cum bifariam ſecer arcum 
ſegmenti A D Cc, ciuſque bafim A c, 
derit in ea centri grauitatis ſegmen- 
ti,cergoin B D centrum grauitatis ex 
vtraque magnitudine compolitiid eſt 
Setoris, quod quoque intra SeCto- 


C 


D 
A "ff 3 ® 
+E 
B a 13. prims 


D Archim. 


rem cadet. A 
Sit ſecundo ſemicirculus vel 

ſemicirculo maior apcp,cum- 

que linea B ÞD ex centro bifa- 

riam ſecet, in duos Se&ores 

ABDE,CRDE,cruntillinecefla- x 

rio ſemicirculo minores, diui- 


de aquip. 
4 b 19. huizs 
y'4 c 15.hutts. 
ky H 
B "mo 
_ 


dantur illi iterum bifariamper 
{ſemidiametros zE , BF, centra 
grauitatis eorum erunt inillis 
ſ{cmidiamerris vt diximus, fint- 
que G&H,propter xqualita- 
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tem & ſimilitudinem Se&orum, erunt » c, BH #quales, & c x bifz. 
riamdiuidetura B D in 1,8 ob Seorum xqualitatem,centrum com. 
muneſeutotius SeQoris erit 1,8 conſequenter in B D,SeQtorem bifa. 


riam ſecante. 


Ergo cuiuſcumque Seforis circuli, &c. quod fuit oftendendum, 


PR OPOSITIO XXI THEOREMA XVIIL 


K) tſegmento circult wel ellipſes figura entdenter inſcriba- 
tur ,nagnitudinms ex reſiduus ſegmentis compoſite grauita- 
tis centrum,erit in (egmenti diametro. 


B 


419. huts. 


br18.huius. 


 £ 8.prims 
Archim. 
Ae equip. 


C 


PROPOSITIO XXII. 


git ſegmentum circuli vel clli. 

plis AB c,figura euidenter in- 
ſcripta AEBFC , diameter (c- 
gmenti B D. | 

Dico centrum grauitatis ma- 
gnitudinis compolitz ex refiduis 
ſegmentis AE,E B,BF,FC eflcin 
linea B D. 

aCumenim in s Þ fit'cen- 
crum grauitatis totius {e- 
gmenti, ditem & figurz cui- 
denter inſ{criprtz, < erit in illa 
centrum reſidui, id eſt ma- 
gnirudinis ex reliquis (c- 
gmentis compolitz. 

Ideo fi ſegmento circuli 
vel ellipfis , &c. quod opor- 
tuit demonſtrare, 


THEOREMA XIX. 


4 


$1 Sedtort cireut retilnea figura fuerit enidenter mn- 
ſeripta , centrum grauttatss figurs inſcripts , erit in reca 


Sedorem bifariam ſecante. 


Sector 


 denter inſcriptz grauitatis 


morum triangulorum puta 


GEaor circuli fit A 3 c Þ, figura 
euidenter in{criptaa2DFCB, 
linea Seore bipartito ſecans 8D. 

Dico centrum grauitatis figu- 
rx reCtilinez , quz Sefori cui- 
denter inſcripta cft,efle in linca 
BD. 

aCum enim totius Seftoris gra- 
uitatis centrum fit in linea B D, 
birem & partisillius , quz ex reſt- 
duis ſegmentis componitur, < erit 
& reliquz partis, id eſt figurz re- 
filinex,Sefori euidenter inſcri- 
ptz grauitatis centruin linea B D. 
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B 


Quapropter fi SeQori circuli,8&c. quod fuit demonſtrandum. 


PROPOSITIO XXTIII. 
Figure refilines Seftori circult eutdenter in ſcripts, fra- 


uitatis centrum nuenire. 


CEQor Ccirculiſit a B C D,& 
figurz rectilinez illi eui- 


centruminueniendu eſto. 
Cum hxcfigura extrian- 

oulis ifoſcelibus compona- 

tur, ſlumatur vnum extre- 


BF C, & Sector 1lli reſpon- 
dens F Bc c,diuidatur þifa. 
riam a linea B 6c; reliquum 
Setorem cuminſcripto ſbi 
reftilineo bifariam ſecer 
BH, totum vero Seqorem 
cum inſ{cripto fibi reQilineo 
bifariam diuidar s Þ. © Tri- 
anguli 3 F C repertum fit 
grauitatis cetrumk, Þepun- 
cok ducatur x M,terminata 
ad BH, quz ita diuidarura 
BDIinL,vtreciproce M Lad 
LK fit, vttriangulumsecad 


PROBLEMA IV. 


rcliquam 


220.huius 


b 17.huius 


c 8. prims 
Archim. 
ale aquip. 


a fer 14. 
prems Ar- 
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'DE CENTRO GRAVITATIS 
reliquam partem figure eyi- 
6. denter inſcriptz, proportio 
»—— __ autemfacile exnumero tri. 

. angulorum colligerur. 
Dico pun&tumT. eſle cen. 
c trumgrauitatis figurz recti- 
linex, SeCtoricuidenter in- 
ſcript. 

Sienimnon fit,eſto quod- 
uisaliud punum N,in linea 
BD,ducaturque K N O. 

Cum x fitcentrum vnius 
partis , ſeu trianguli s x c, 
centrum vero totius fit x, 

_ ccentrum reliquz partis crit 

c 8.prims TR. 
wt ray eli o,(cſtenimin linea KN pro- 
de aqui- duca&ain linea) eritigi- 
.._—_ tur ON ad N K,vt triangu- 
. lumsxcadreliquam figurz 
 inſcriptz partem , ſed ita 
d 12. buins quoque eſt ML ad Lx,9quod 
; ramen fierinequit, vt nimi-- 
rumKx M &K 0 in LE& N fimiliter diuidantur, igiturpuntumdiuer- 
ſuma punto L , non eſt centrum grauitatis figurz Seftori cuidenter 
inſcriptz,cx quoabſurdum hoc ſequitur. | 
Ergo figurz reCilinex,&c. centrum grauitatis inuenimus quod fuit 
faciendum. | 


—_ 
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PROPOSITIO XXIV. THEOREMA XX. 


Cuiuſcumque Seftoris grauitatis centrum,minus diſtat 
A circumferent1a,, quam triangult alateribus Settorw & 
ſubtenſaarcus comprehenſs. 


gc circuli SeQtor AB c D, triangulumver0 3 Ac. 
Dico centrum grauitatis SeCtoris cadere ſupra centrum graul- 
ratis trianguli. 
Sit enim E centrum grauitatis ſegmenti ap c,centrum vero graul- 
29-74% tatis triangulix,cader ſupra x verſus circumferentiam,*cum  ficin- 
fe 2quip. | OY era 


Wh 


tra ſegmenrum, b F VETO in- 
tra triangulum, at centrum 
grauitatis cotius, id eſt Se- 
Foris, © cadit intra centra 
grauitatis partium , firque 
punctum G , conſtat pun- 
tum 6 cadere vitra pun- 
&um EF, & vicinius oft ar- 
cul AD C. 

Igitur cuiuſcumque Se- 
Qoris grauitatis centrum, 
&c. quod fuir oftenden- 
dum. 
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B 


PR OPOSITIO XXV. THEOREMA XXL. 


$1 datum fuerit centrumgrauttatis Seftoris circuli,qui 
deinde in duos Seftores vicumque diniſus furrit , EF iþſi 
quoque Seffores per lineas e centro duttasiterum bifariam 
diutdantur” ſiducatur linea percentrum grauttatis totius 
Seforts, vtrimque terminata ad eas lineas, que altos Se- 
ores bifariam ſecant,hac lege, vt diuiſa ad centrum gra- 
uttatis toting Sectoris , pars ad partemreciprocam s 8 
proportionem Seftorts ad Seftorem , extrema lines puntta 


erunt centra grauttatts partinm. 


Atus circuli Se&or fit 
ABCD, diuiſus a linea 
BD,induos Sectores ABDG, 
DBCF, quos ctiam bifariam 


ſecentlinex B c, BF; in linea' 


vero BE , totum Sec&orem 
biſecante fit H , centrum 
grauitaris totius Seftoris, & 
per H ducta it linea IH x, 
vtrimque terminata 1n I & 
K, haclege, vt fit reciproce 
quemadmodum angulus 6 
BE,adEBF,itaIHad HK. 

Dico pita 1 & x efle cen- 


ae 


b 14.prims 
Archim, 
de aqui- 
ponder. 
cI6.huits, 
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tra grauitatis ſuorum Seo. 


| = rum. 
hy Si enim non int, altery. 
k trius SeCctoris centrum erit 
i F diuerſum ab illis puns; ſit 
[7 = ergo vSettoris ABD G Cen- 


trum grauitatis L , & per 
punCta LH, id eſt centrum 
M vnius partis & totius, duca- 
tur linea, quz occurrat s x 


10 M, (occurretautem alio- 

4 Wikia quin SeCtor DB CF nullum 
"i haberer gies centrum, 

Pe TIPSENTINNY a cum debeat efle inillarum 


8.prims | f ! 
—= | P lincarum concurlu ) Erit M 


de zquip. centrum grauitatis reliqui, acproinde erit reciproce vt Sector ABDG 

_ bs- 1d Setorem DBCE, ita MH ad HL;ſedvt SeCtores ita etiam le habenr 
ipſorum anguli DBA,DBC, corumque dimidi DBG, DBF, & vtangulus 

b14.huis DBGad DBF,ita IHadIK,crgoctiamM HadHrL,vtiIHadik,Þ> quod 

il oſtendimus fieri non poſſe; non igitur aliud punum fuir centrum 

i grauitatis alterutrius Secoris,ex quo abſurdumſequitur. 

| — Quamobremſfidatum fuerit,&c.quod demonſtrare voluimus. 


PROPOSITIO XXVI THEOREMA XXIL 
$7 Sedtori circult figura reailinea euidenter fuerit in- 


feripta,centrum grauitatis ipſins cadet infra centrum gra- 
uttatis Seftorts. 


K _D It Sector circuli AB c D, 
illique cuidenter inſcri- 
pta fit figura AEDFCB. 

C Dicocentrumgrauitatis 
| figurzinſcriptz,cadere in- 
fra centrum grauitatis Se- 

Qtoris. | 
Si hoc non fiat, vel cum 
illo coincidet,vel cadet ({u- 

4 | 1/ PTAa- 

bd | - Ponatur primum coinci- 

} " dere, & it 6 centrum gra- 

| uitatistum Sectoris tum figure inſcriptz, ſumarur vnum triangulo- 

bo rum extremorum F B C,ciu{que angulus ad centrum bifariam ſecerur 

- aB1, 


'E 
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a3 1,reliqua etiam figure pars, dempto triangulo x s c, biſecetur a li- 
nea BK,&aper 6 ducatur LM,terminata ad lineas 3 1 Bx,quz diuida- 
rurad c,vtreciproce fit Lc ad cM,vtSeftor cir ad Setorem BAKE, 
critetiamvt patet Lc ad GM, vttriangulumsrc, adreliquampartem 
figurz cuidenter inſcriptz, & etiam vtangulus xBD ad psr, vtſzpius 
iamoſtenſum eſt. Þ Eruntque punta L, M,centra grauitatis Setorum b x5.hniu 
ABFK, BCIF, codemque diſcurſu quo id ſupra de Seftoribus oſtendi- 
mus, etiam demonſtrabitur L eſſe centrum figurz euidenter inſcri- 
ptz SectoriBAKF, & Meſle centrum grauitatis trianguli s x cigitur 
idem punctum M eſt centrum grauitatis trianguli s x c , & Seforis 
B CIF,<quodeſt abſurdum;non igitur pun&um 6s eſt centrum Sefo- c :4.huim 
ris & figurz cuidenter in{criptz vnde hoc fequitur. 

Cadar ſecundo centrum grauitatis figure inſcriptz in n, ſupra c 
centrum Sectoris,& per H ducatur No,parallela LM,critn Had no, . 
vtL cad c Miideſt reciproce vt triangulum BF Cc adrcliquum figurz 
inſcripte dempto triangulo,cum igitur x ſit centrum grauitatis totius 
figurz in{cripte,conſtarw 8 o efle centra partin,igitur o eſt centrum 
grauitatis triangulis F c, caditq; ſupra M centrum grauitatis Se&oris 
BCIF, 4 quod fierinequit, ergo centri grauitatis figurz in{criptz,non q, , ju; 
cadit ſupra c centrum SeQtoris, ex quo abſurdum illud conſequitur. 

Ideo cum centrum grauitatis igurz in{criptz,non coincidatcum 
centro grauitatis Setoris,nec cadat ſupra,neceſle crircadere infra. 

Ergo i SeCtori circuli,8&c.quod fuir demonſtrandum. 


PROPOSITIO XXVII THEOREMA XXIII. 
Poſgibile eft Seftoricireul figuram entdenter inſcribere, 


 vtcentrumgrauitatis figure inſcripte , minus diſtet acen- 


trograuitatis Seftoris, quolibet interuallodato. 


gt Sector AB CD, centrum 

grauitatis e1us E , Inter- 
uallum datum EF, infra x; 
cadit enim centrum figure 
inſcriptz infra centrum Se- 
Ctoris. 

Dico Sectoriinſcribi poſle 
euidenter figuram reQtili- 
neam,cuius centrum grau1- 
tatis minus diſter ab E, 
quam punCttum F. 

Sumarur aliquod ſpatium 
c,ad quod Sector maitorem 
habeat proportione quam 


a13.hui. 
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DFadEF, & SeQtori figura 
euidenter in{cribatur, do- 
nec ſpatium ex refiduis (e. 
_ dempta inſcripta 

gura compolitum, fit mi- 
nus ſpatio 6, conſtat vers 
id ficripoſle. 

Dico centrum grauitatis 
ilius figurz cuidenter in- 
{criptz, cadere ſupra pun- 
ctum F. 

Si non cadatſupra Fx, vel 
cadetin ipſum x,vel infra. 

B Ponamus primum coin- 
cidere cum F; cum E fit 
centrum totius, & F partisſeu figurz inſcriptz, erit centrum reliquz 
partis id eſt magnitudinis ex reliQuis ſegmenris compolitz in FE, pro- 
duQta verſus x, incoquepunctoputa H , vt FE ad EH fit, vt refiduum 
ex ſegmentis ad in{criptam figuram; quare etiam erit componendo 
vtHFadFE ,itatotus Seftor ad reftiduum ex ſegmentis; cum vers il- 
lud refiduum fit minusſpatio ec, crit maior proportio Seforis ad refi- 
duum, quam SeCtoris ad ſpatium 6c, ideoque maior proportio H F. ad 
FE,quz eſt vt Sector ad refiduum, quam DF ad FE ,quz eſt vt Setor 
ad ſpatium 6.maior crgo crit HF quamDF,ergo H centrum grauitatis 
 ſegmentorum reſiduorum, cadit extra arcum, & conſequenter extra 
117-544 feomentum ADC, aquod fierinequit; ergo centrum grauitatisinſcri- 

ptz figurz non coincidit cum F,ex quo abſurdumſequitur, 
Cadatſecundo centrumgrauitaris infra F in 1. Cum fit centrum 
grauitatis totius ideſt SeQtoris, & I centrum grauitatis figurz inſcri- 
prz, centrum reliqui fit x; vt prius, erit maior proportio Seftoris ad 
reſiduumex ſegmentis compoſitum, quam DradDE, ergo quoque 
diuidendo maior proportio figurz inſcriptz,id eſt Seoris dempris 
rc{iduis ſegmentis, ad refiduaſegmenta, quam DE ad E F, multoque 
maior quam DE ad E1; ſed vtinſcripra figura ad refidua ſegmenta, ita 
HE ad EI, crgo maiorproportio HE ad EI, QuamDE adE1, ergo HE 
maior quam DE, etgo H caditextra Seftorem,centrumnimirum gra- 
217.þuis Uitatis reſiduorum ſegmentorum,ergo extra ſegmentum Ap c,Þquod 
fierinequit; ergo nec inſcriptz figurz centrumgrauitatis cadit infra 

F, ex quo id impoſhibile ſequitur. 

cz0.buis Cumergo inſ{criptz figurz centrum,cquod neceſlario caditinfra E 
Sectoris centrum,nec coincidat cum F,neccadatinfra r, cadetintra 
ſpatiun 
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ſparium FE , eritque vicinius centro Seftoris, quam fit datum ſpa- 
cum F E. Ons | 
Iraque poſlibile eſt SeQtori circuli,&c. quod oportuit demonſtrare. 


PROPOSITIO XXVIIIL THEOREMA XXIV. 


Omni figure refilines, Seftori eutdenter inſcripta gra- 
uitatts centrum , minus abeft acentro circult , duabus ter- 
tis emidiametripartibus. 


It circuli Seftor AB c D, "_—_— 

figurareQilinea euiden- Su” T7" "Io 
rerin{cripta AEDFCB. * {< : Kk 

Dico centrum grauitatis : - 


figurX in{criptz, minus ab- 
efle a centro B, duabus ter- 
tiis ſemidiametris D. 

Sumatur enim triangu- 
lum BFC, & ex centro gra- 
uitatis ipſtus c, inveniatur 
centrum grauitatis totius 
figurz enidenterinſcriptz, B 
quod fit ,8 conſequenter relique partis dempto triangulo centrum 
crit 1; linea GK biſecante angulum triangulizc, & linea BHD, biſe- 
canteangulum totius figurz inſ{criptz, linea denique I L, biſecante 
reliquam figurz partem,dempto triangulo Br c.crititaque 1H ad xc, 
vt triangulum BF c ad reliquam figure in{criptz partem, 8& con{e- 
quenter vtangulus FBcad angulum FB a,8& iterum vt eorum dimidij, 
ideſt FBrad FB L,quibus cum fintxquales LBD,DBX, conſtat vero 
angulum 13D efſe minorem angulo ds (niſi figura inſcripra duobus 
rantum conſtet triangulis de quo ſtatim) *ergo BH minor crit BI, & B1 
minor BG , multo ergo minorerit BH quam BG,ſedBc minor eſt dua- 
bus tertiis ſemidiametri partibus,cum fit ſubſe{quialtera BM, quz ſe- 
midiametro minor eſt, ergo & BH minor erit duabus tertiis ſemidia- 
metri,quz eſt interuallum ſeu diſtantia n, centrigrauitatis ftigurz in- 
ſcriptza centro 8. 

Sivero figurainſcripta duobus tantum conſtet triangulis, cum illa 
{int xqualia,crunt etiam B6,31 xquales,8 angulus 1BH xqualis x Bc, 
& BH perpendicularis ad 16, ideoque minor B&G , quz minor eſt dua- 
bus tertiis ſemidiamerri partibus,ergo & ipſa BH. 

Quare omnis figurz reCtilinez,8&c. quod fuit oſtendendum. 
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PROPOSITIO XXIX. THEOREMA XXV. 
Nullins Seftoris circuls grauitatis centrum , abeſ? 


centro circult , interuallo quod excedat duas terttas ſemi- 
diametri. 


It Sector circuli a s c D. 
 Dicocentrumgrauitartis 
c ipſius, non abefle a centro x, 
interuallo quod ſuperer duas 

rertias ſemidiametri B D. 

Si enim fieri poſlit, fint Br 
duz tertix ſemidiametri, 8 E 
centrum grauitatis SeCtoris, 
a27 .buim | apoſlibile eſt Setori figuram 
reCtilineam ecuidenter inſcri- 
bere, cuius centrum grauita- 
tis minus diſtet a centro gra- 
uitatis Seftoris , dato inter- 
uallo Fx , 8& conſequenter 
magisabfit a centro, inter- 
uallos x, id eſt duabus tertiis 
bz8.hwius V ſemidiametripartibus,>quod 
fieri nequit ; ergo nec cen- 
trum Sectoris poteſt a centro circuliabeſle maioriinteruallo, quam 

duarum tertiarum ſemidiametri,ex quo impoſhbile illud ſequitur. 

. Igitur nullius SeQoris circuli,&c. quod fuit demonſtrandum. 


PROPOSITIO XXX. THEOREMA XXVLI 


 Ommnu Settorucircultgrauttatis centrum minus diſtat 
acentro ſui cireult,duabus tertits ſemidiametri partibus. 


It Seor circuli aB cD. 
Dico centrum grauitatis ipſius minus abefle a centro circuli s, 
duabus tertiis ſemidiametris Þ. | 
Si enim nonabſit minus,cum magis etiamabeſſe non poſlit,poterit 
abeſle duabus tertiis ſemidiametri partibus. Sir igitur E, &B E duz 
tertix ſemidiametri;2 cum B D Seorem bifariam ſecet, ducantur 
ctiam BF BG, quz Xquales partes bipartiro diuidant, ducaturque H 1 


pct 


ALo huts 
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per E,perpendicularisad BD, 
qu# lineisB F, BG occutratin 
1& H, erunt H & 1 centra 


grauitatis partium , þ nulla bbs 
enim alia linea per E, bifa- 
riam diuidetur in E,termina- 
raad BF,BG3<cum centra gra- EYE 
uitatis partium ob carum #- 6 25. bu- 


qualitatem debeant efle in 
linea per E bifariam ſeQa,er- 
go H erit centrum grauitatis 
partis ſeu ſetorisaBD,ſed BH 
maior eſt Bz,quz eſt duarum I! 
certiarum ſemiciametri,ergo B 
centrum grauitatis Setoris 
ABD , abeſt amplius duabus 
ſemidiametripartibus, 4quod fierinon poteſt ; impoſlibile igitur erit dzg.huixe 
centrum grauitatis totius, abefle duabus rertiis ſemidiametri parti- 
bus,cx quo conſequitur. 

Ergo omnis Sectoris grauitatis centri,8c.quod fuitoſtendendum. 


PROPOSITIO XXXI. PROBLEMA V. 


eA datoquolibet circuloauferre Seftorem,cuius centrum 
grauitatis magts diftet acentrocircult , quolibet interuallo 
dato, quod minus ſit duabus tertits ſemidiametri partibus. 


Arus fit circulus apc, cu- 
ius centum B , & data li- 
nea E, minor duabus tertiis 
partibus ſemidiametrri. 
Propoſitum fit auferre Se- 
ctorem, cuius centrum gra- 
uitatis magis diſter a centro 
circulis,dato interuallo E. 
Cum x fit minor ſubſeſqui- 
altera ſemidiamerri dati cir- 
culi , a duta qualiber ſemi- 
diametro BD, auferatur BF 
ſe{quialcera linee x, erit enim 
BF minor BD, per F ducatur 
GH ,perpendicularis BD, ſc- 
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cans circulum in c & n,, dy. 
canturque BG, BH. 

Dico crnDefle Seftorem 
qui poſtulatur. 

Sumarur in linea BD, quzx 
SeQtorem bifariam diuidet yr 
conſtat , linea B1 xqualis x, 
crit I centrum grauitatis tri. 
anguliBcH, cum B 1 int dux 
tertiz BF , ſumatur quoque 
punctum x efle centrum gra- 
ai. F uitatis ſegmenti 6DH,aquod 
AG. crit intra D F,cum 1 & K lint 
de aquip. centra partium,Þcentrum to- 
DIES. rius erit intra IK, puta pun- 

tum L,quod magis diſtar a 
pundto B, interuallo z1, id eſt linez E. 
Igitur 4 dato circulo, &c. quod fuit faciendum. 


H 


PROPOSITIO XXXII. THEOREMA XXVII. 


$1 quolibet Seftore circult bifariam ſedto ,a latere etus 
wvelut baſt deſcriptum fuerit triangulum , dimidio Seftori 
equale,communem cum Settore eum habens angulum,qui 
adcentrumcircult eſt , deinde a vertice trianguls ad baſim 
produdta linea que ſimile priori triangulum conftituat, 
centrog, Seftoris alius deſcribatur Seftor , eiuſdem anguls 
cum dato Seftore , cuts latus ſit ſeſquialterum ens lines, 
que inter centrum circult E concurſum lines avertice du- 
(Aradproduttam baſim, ntericitur; triangult vertex erit 
centrum granitatis Seftorts poſtremo deſcripts. 


CEdor circuli fitBAaDc, bifariam ſeQusalinea s D, deſcriprumque 

criangulum AE B,zquale dimidio diCti Seftoris ADB, & ſitvt ABad 
BE,itaBE ad BF,ducaturque EF;ſcu ducatur E F,vttriangulum BE F,fit 
mile triangulosE a;ſumarur deinde Be {eſ{quialtera BF , & centro B 
interuallo sc,deſcribatur Sector Bcin. 


Dico 
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Dico pun&um x eſſe centrum grauitatis Seftoris BH KT. 
Si enim non fit;cum fitin linea B x,cadet ſupra velinfra punttum E. 
CadatPrimumſuprat in x, & fiat vr Bx ky LitaBEadB L, & ccl1- 
troB interuallo Br deſcribatur Seftor BLM, crit E centrumgrauitatis a 7. perie. 
SeQoris BLM,cum SeoresBLM & BGIH fintfigurz imiles,8& puntta _ 
E & K invtroque {1mili- _ Z ibeone. 
ter ponantur, ſirq; pun- 
um xk, ex hyportheſ1 | an 
centrum grauitatis SE- 
Qtoris BGIH. 
DiuidarurBL in N, vt 
BL ſir{e{quialtera BN,8& 
iuxta ca que Propoli- T 
tionenona oltenſa ſunt, * 
duca fit o, vt deinde 
duca  B, diuidatur ad 
BOin Q hac ratione, vt 


ſire QadQE,vtangulus / 


ppQadangulumas, : 
& duabus lineis qB,BE, 
ſumpra rertia propor- — Ln LL == - 


tionali BR , excedat li- 
nea BF lincam BR minoriinteruallo,quam rN,quos # ſuperatsn,8& 
conſequenter firmaior quam N, ſumatur quoqueangulus r » s du- 
plus angulirn0, & angulus TBv zqualisangulo Ls0,&perpunQa r 
& E ducatur linea quz occurratyyV in Xx. | 
CumlinezqQB,BE,3R int tres continuz proportionales ex con- 
ſtrutione,crunt triangulazx R,zE qſimilia,& angulistR, qt xqua- 
les,ergoetiamangulideinceps, ideſt BEX, BQ? #quales erunt, ergo 
& triangula BEX, BP Qfimilia crunt, cum prexterangulossE Xx, BP Q 
etiam _— E BX,QBP Xquales habcant,quare in triangulis Bqr, 
BEX critficutPqad g3,ita Ex ad EB,\{imiliter etiam in trianguliszaqE, 
BRE,CritficutBQad QE,itaBEadER,ſcdPaeſt ad qt vtanguluszeQ 
ad QBE,id eſt _ LBO ad OBT,crgoctiam XE critad ER,vtangu- 
lus Lso adangulum oBrT , ergo ctiamvtangulusL s s , quicſt duplus 
anguli LB0,ad angulum s3M,qui eſt duplus anguli osT, ergoeritXE 
ad ER reciproce, vtSeforLBs ad Seftorem $BM , quia Sectores ha- 
benteamdem proportionem quam anguli; cum vero x fit centrum 
grauitatis totius Setoris BLM, & BO bifariamſecetSeforem LBS, & 
BN Sectorem SBM, partes totius Seoris, & linea Rx per ducta, & 
vtrimque terminata ad B0,3N diuidatur ad punCctum E,in recipro- 
E Cain 
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b 25.huius cam proportionem partium,berunt R & x centra partium,ergo R crit 
centrum grauitatis Seftoris LBs ; ſed RB eſt maior Bn duabus ſcilicer 
tertiis BL,ergo alicuius SeCtoris centrum,plus duabus tertiis ſemidia- 

metri partibus diſtar a 
centro circuli, c quod 
fierinequit; non igitur 
centrum grauitatis Se- 
Ctoris BGHI, cadit ſu- 
'pra E ex quo hoc ab- 
ſurdum ſequitur. 
Cadat ſecundo in- 
fraxinx,8&hfat vt Bx 
adB1I, ita BEadBL, & 
centro Binteruallo BL, 
deſcribatur Sefor B L 
M, erit E centrum gra- 
uitatis SeCtoris BL M, 
vt ſupraoſtendimus. 
Diuidatur BL in N, 
vt BL fit (eſquialtera 
BN,& iuxta propolitionem 31.inuentus fit Seftor BLs, cuius centrum - 
grauitatis R,maioriinteruallo diſtera centro circuli z,quam hitinter- 
ualli linez BF£,quodeſt minus BN,ſ{cilicet duabus tertiis ſemidiametri 
BL,duQaquelitBk o,diuider illa bifariam SetoremBLs,fhatangulus 
TBV Xqualis angulo LBo , ducaturqueRE, donec occutrat BV in x. 
- QuandoquidemE fit 
centrum graultatis to- 
H tius Setoris BLM, & R 
centrum grauitatis Se- 
d8.prim} Ctoris tn of . CONN 
yy. grauitatis reliqui Secto- 
de aquip. ris SBM, CHIC 1h RE pro- 
, duca, <ſed etiam erit in 
BY ,quz illum bifariam 
 ſecat,ergo in x; ergo crit 
© 2.0,þuits vtEX ad ERz,ita Seftor 
BLS ad SetoremBSM;z& 
fimilicer angulus Lss ad 
angulum $ B M, corum- 
que dimidi) , {cilicer an- 
 gulus Los ad angulum 
OBT, 
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0B T, &angulus T3 v ad angulum TBo, vt iam ofſtendimus. 

Fiatdeinde vesR adBE,itanr ad Bqzducatur Eq48& producatur v(- 
quein ?,ducaturitem Aqzſimilia erunttriangulaREB,E Qn, &anguli 
REB,E QB Xquales,ergo &1n triangulis BEX,B QP anguli BEX, BQP UL 
prioribus ſunt deinceps,zquales crunt, ergo & triangula BE x,BQP (i- 
milia vt ante oſtendimus, eritque vt Ex M. EB,itaPQ ad Q3,& Vt ER 
ad ER,ita QBad QE,ergo exxqualitatevtEXadER,itapQad QE; ſed 
EXadER,vtangulus aBqQad Q?F,hoceſt veangulus Lzo ad angulum 


oBT ,fergotriangulum Aaqs zquale SeCtori pay , ergo BQIAaIOr BA3 f 6. buius. 


ſed EB eſt media proportionalis inter s QzBR3item inter BA, BF , Crgo 
rectangulumſubsr,za,zqualc eſt retangulo ſub sr,zq,crgoecrirve 
BFadBR,ita BQz21BA, ſed BE cſt minor Br ex conſtructione,crgo crit 
BQMinor BA, ergo Bqſimul erit maior & minor 3 A, quod fierinequit; 
non cadet igitur centrum grauitatis Seftoris BGIH infra E,ex quo ab- 
ſurdum conſequitur ; ſed oltenſum eſt etiamnon cadere ſupra E,ergo 
critiplum punctum x, centrum grauitatis Setoris BGIH. 
Igitur 1 quoliber SeQtore circuli,&c.quod fuir demonſtrandum. 


PROPOSITIO XXXIII THEOREMA XXVIIL 
S$; quolibet Seftore circuli ecentro bifariam diniſo,duta 


fuertt perpendicularts in lineam biſecante , apuntto lateris 
quod duabus tertits partibus ſemidiametri abſit a centro 
circult, E5 fiat vt dimidings Seftorts arcus ad ſemidiame- 
trum,ita perpendicularis dutta ad quartam quamadam [2 
neam,e centrocircult inlinea biſecante ſumendam ,eis ter- 


mins eft centrum grauttatis Sectors propoſutt. 


It datus SeQor asc, ſeftus 
bifariam a ſemidiametro 
DB, & latere AB diuiſoin E,vt 
as ſit{eſquialtera BE,ducta fit 
EF perpendiculans linez DB, 
& ponatureſſevrarcus Daad 
ſemidiamertrum AB , ita E F 
adB G. 

Dico pun&um 6 eſſe cen- 
trum grauitatis Sectoris pro- 
poliri. 

. Fiat enim vt BE ad Bc, ita 
EG ad BX,ducanturg; GE GK; 
item centro B, interuallo Bs, | 


C 
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deſcribatur arcus 6cH1,& eodem centro interuallo sx, deſcribatur 
arcus KLM,& producatur in N. 

Cum fſitvrarcus pa ad ſemidiametrii AB, ita arcus cH1adſemidia- 
metrum BG,& vtarcus DAadlineam ABzitaEFadBc,cademeritpro- 
portio arcus GHI ad GB, quz 
retz EF ad BG, igitur arcus 
GHIcritreaz EF xqualis,ſed 
rriangulum cx B habetbaſim 
ſemidiametrum SeCtoris B 6 
H I, &altitudinem EF #qua- 
lemarcui cH1,ergo eſt zqua- 
le Seftori BcH1;item Secto- 
res$BGHI, BKLM, cum fint 11- 

CxF miles, ſunt in duplicataratio- 

| ne ſuarum ſemidiametro- 

H// i. rum, cum vero {ityts x ad Bc, 
ita Bc ad BE,erit Setor BKLM 
A | ad Seftorem BcHx,vt BK ad 
A E I K B-BE,& conuertendovr BE ad 
BK,ita Sector BGHIadBKLM, 

& permutando vt triangulum BcEx ad Seorem Bc n,ita triangulum 
BGK ad SectoremBKLM3 {ed triangulum s 6 E oſtenſum eſt SeQori 
BGHIzquale, ergo & triangulumsck SeforiBKLM xquale. Cum 
igitur SetorBKMN fit bipartito diuifusa linea BM, & Seftori BELM 
74 xquale triangulum Bc x, produdto latere B M comprehenſum), fit- 
quetriangulum BGE ſtmile triangulo Be , & Baſeſquialtera BE, Se- 


C 


a3:.huics Qtoris BADC,a centrum grauitatis eſt punftum 6. 


Ergoſi quolibet Seftore circuli, 8c. quod fuit demonſtrandum. 


PROPOSITIO XXXIV. THEOREMA XXIX 


Datoquolibet Seftorecircult , ecentrobifariam diuiſs, 


ſo frat ut Sectoris areus, ad duas tertias partes reds ſubten- 


dents arcum, ita ſemidiameter ad quartam quandam l1- 
neam ecentroſumendam ,in ea que Setorem bifariam ſe- 
cat, ems terminus erit centru grauttatis Sectors propoſits. 
It azcp SeCQtor circuli, ductaquespr Seforem biſecante, fitveluti 


arcus ADC ad duas tertias ſubtenſx a c, ita ſemidiameter B Þ ad 
QUartam B E. 


Dico 
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Dico x efle centrum grauitatis SeQoris propoſiti. 

Diuidaturenim As in x,vtfit as ſeſquialtera FB,8 ducatur FH pa- 
rallela a c. 

Cum 8 F fit ſubſeſquial- C 
reraBA, &litvtsrFadBAzita 
FH ad AC,crit quoque FH 
duarum tertiarum AC, qua- 
reerit vtarcus ADC ad FH, H 
ita AB ad BE, & vt DA dimi- 
dium arcus ADC, ad Fc di- 
midiam FH, ita AB ad BE, 
ergo conuertendo vt arcus 
ADad rectam AB, ita FG 
perpendicularis linex BD, 
adlineamBE; cum igitur AB 
ſit ſeſ{quialtera x, per prx- 
cedentemaconſtabit x efle B 
centrum grauitatis SeCctoris 
propoliti. 

Igitur dato quolibet SeCtore circuli,8&c. quod fuit oſtendendum. 


PROPOSITIO XXXV. THEOREMA XXX. 


 S1datum fuerit quodlibet ſeqmentum circult ſemicircu- 
lominus , duttiſ(g, kent que ſegment! arcut inſt- 
ſtunt ; inuentis T0 centru grauttatts Sectors & trian- 
gulia Seftoris lateribus Ef ſegment! ſubtenſa comprehenſi, 
ſtlineaviraque connettens centragrautatis inuenta,uer- 
ſus centrum Seftoris produtta 11a augeatur, vt augmen- 
tum ad compoſitam ex augmento F inuenta 1am linea, 
quacentra connettit,cam habeat proportionem, quam per- 
pendicularis ab extremo arcus Seftoris dutta in Sectors 
latus,ad ſ[egment1 arcum , erit ulins augmenti extremum, 
centrumgrauitatks dats ſegments circult. = 


E 3 Sit 


az3.hnn, 
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38 
gle apc ſegmentum ſemicirculo minus, dudtiſque ad centrum cir. 


a 8.prims 
Archim. 
de equi- 
ponder. 


b 8.prims 
Archim. 
ae equip. 


culi cuius eſt ſegmentum lineis A s, c B, item poſitis, F quidem cen. 


tro grauiratis SeCtoris ABCD ,at puncto E centro graultatis trianguli 


ABC,perquzduda linea EF ita produttaſitin 6, vt quemadmodum 
CH perpendiculansin As, ad 
arcum ADC, ita {it Gr ad to- 
tam GE. 

Dicopuncum 6,efle cen- 
trum grauitatis ſegmenti A 
DC. 

a Cum enim linea E F du- 
catur per centrum totius, id 
eſt Sectoris;& vnius partis, id 
eſt rrianguli;eririn illa verſus 
r producta centrum reliquz 
partis, id eſt ſegmenti AD c; 
in coque puncto puta 6, vt li- 

_— * nea EF ad FG, habeat reci- 
procam proportionem partium ; ſed illam haber xr ad rc; namvreſt 
perpendiculans cx adarcum apc, ita eſt triangulum as c ad SeQo- 
rem ADBC3 (Sector enimxqualis eſt triangulo ſub baſizquali as, & 
alticudine quz zqualisfirarcui avc) ergotriangulum & Sector ſunt 
in proportione GE ad GF,& diuidendo vttriangulum ac ad ſegmen- 
rum ADCzita FG reciproce ad FE. bCum itaque F fit centrum grauita- 
tis totius, centrum vero partis,id eſt trianguli fit E,crit 6 centrum gra- 
uitatis reliquizid eſt ſegmentiapc. Hi 

Ergoſidatum fueric quodliber,8&c. quod fuit oſtendendum. 


C 


PROPOSITIO XXXVI THEOREMA XXXL 


$1 datus fuerit ſemicireulus , aut cireult portto ſemicir- 
culo mator parte circumferentia & duabus ſemidiametris 
comprehenſa ,E ſicut d1midius arcus, ad duas tertias par- 
tes foe ſubtenſs ,ita perpendicularts e centro circul in di- 
Gam ſubtenſam, ad quartam quampiam lineam , ſumen- 
dam acentro,inlinea totam portionem e centro biſecante, 
in ens termino erit centrum grammtis ſemicireuli , aut 
porttonss propoſite. 
Sit 
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gem ſemicirculus, aut portio maior vt eam iam deſcripſimus 
ADC quam biparrito ſecet BD, ducaque AapD,ſubtenſa dimidi) arcus 
AED,ineamque perpendicularis BF 3ſt ponatur efle vt arcus atD, ad 
duastertias partes ſuzſubtenſz AD,ita BF ad BG. 

Dico punqum & efſe 
centrum grauitatis ſemi- 
circuli, aut portionis pro- 
politz. 

ProducaturBF in E,quz 
biſecabit Seore AaBDE, 
ſimiliter reliquum SeQo- 
ris dimidiumy, ſcilicet » D 
KC bifariamſecetsx, du- 
caturEK, & per pundtum 
c ducatur H1 , parallela 
EK, OCCurrens lineis B E, 
BK,INH&C 1. 

Cum BD totam portio- 
nem bifariam ſecet, & li- 
nez BE, BK reliquas par- 
res, Exit arcus EDK dimi- 
dio arcui portionis xqua- 
lis, & E kK #qualis AD, & 
conſequenter linea BL x- 
qualis BF 3 ergo vt BF ad 
BG, itaBLadBG,id eſt vt 
arcus AE D,ad duas tertias | 
ſubrenſz ap; at in trian- . + - 
gulo BE x,linea Fleſt baſi parallela, ergo latera in eamdem propor- 
tionem diuidir, {cilicetin proportionem linez L ad Lc; eruntigitur 
EBadBH,&BXKads1, ſicutarcusſingulorum Se&orum, ad duas ter- 
tias ſux ſubtenſz, * ergo puna H & 1 centra grauitatis Setorum a ;4.huiue 
ABDE, CBDK, ergo centrum totius in H 1, ſedetiameſtin B D, ergo þ.o.buiu 
In G. 

Tgitur fi datus fuerit ſemicirculus, &c. quod demonſtrare opor- 
Tuir, 


+ 
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PR OPOSITIO XXXVIIL THEOREMA- XXXI.L 
S! datum fuerit ſegmentum quoddam ſemicirculo ma- 
priguen, abaſis extremis duabus ad centrum linets, fa- 
ig, cum baſe triangult , & reliqus portions grauitatis 
centra fuerint data; producto vno "*—__ latere,E5 inil- 
lud demiſſa perpendiculart , ex oppoſito baſis extremo, ſili- 
nea centra gramtatt triangul ,& reliquz portionts con- 
nectens , ta diuſa fuerit , vt quam proportionem habet 
ſegmentiarcus, ad perpendicularem iam duttam ,eam ha- 
beant partes lines, hac lege, ut maior pars centro grauitatis 
triangult adiaceat hoc diniſionts punitum ,erit centrum 
grauttatis ſegmenti propoſitt. 
Girap c ſegmentum ſemicirculo maius, duQtiſque As, c s ſemidia- 
metris, trianguli aBc grauitatis centrum fit E,reliqui vero Seftoris 
grauitatis centrumfit pun&um x, producatur A in c, duftaque ad 
eam perpendiculari CH , po- 
natur linea Er dia grauita- 
_ tis centra coniungens , ita di- 
uiſa in I, vt quam proportio- 
nem habet arcus ſegmenti 
ad perpendicularem C H, 
cam habeatErad1er. 
Dico pun&uma, efle cen- 
crit dictiſegmenti. 
aNeceſle enim eſt,vt cen- 
trum grauitatis ſegmeti pro- 
y poſiti, fit in F E conneCtente 
det A C Ccentra partium, Þ in eoque 
rar pundto, quod lincam diuidit 
de equi- rECiProce in rationem partium; at triangulum ad reſiduam porrio- 
pmar. nem illamhaberproportionem, quam cx ad arcum ſegmenti, (illa 
enim portio zqualis eſt triangulo reangulo,ſub ſemidiamerro & al- 
titudine quz fir difto arcui xqualis) in eamdemque poſuimus reci- 
proce diuiſam lincam FE , ergo 1 crit centrum grauitatis ſegmenti 
propoliti. | 


Iraque fi fuerir datum quoddam ſegmentum, &c. quod fuir de- 
monſtrandum. | 
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PARTIVM CIRCVLIET ELLIPSIS. 4: 
PROPOSITIO XXXVIII THEOREMA XXXII. 


$1 ſegmentocireul: vel ellipſis , figuraredilinea eniden- 
ter inſcripta fuerit,ſegmentorum reliquorum dempta fign- 
rainſcripta , commune grauitatis centrum, minus aberit a 


— 


baſmm ducitur. 


egment1 vertice, aimidio lines, que avertice ad median 


$ Egmecato ABC, cuidenter inſcripta fit figura ADEFBGHIC. 
Dico magnirudinis ex reliquis ſegmentis, dempta figura inſcri- 


pra compoſitz,grauitatis centrum,'(1quod eſt in diametro s x) minus at8.huime. 


abeſle a vertice B, 
dimidio linez B K. 
Ducantur AB, CB, 
ſegmentoque AE B 
cuidenter inſ{cripta 
crit figura ADEFB, 
& ſegmento CHB 
figura CIHGs, qua- 
- re dudtis EL, HM 
diametris , Þ erunt 
centra grauitatum 
magnitudinu com- 
polltirt exſcgmen- 
tis reſ1duis, dempris 
figuris ADEFB, CIH 
GB,inlineiSEL,HM. 


v4 


OO... 


N 


O 


—_— 


fit n centrum gra- _—_ 


en . A 
uitatis, magnitudi- 


nis compolitz ex ſegmentis 
portionis AE B, & ſumatur 0 
centrum grauitatis, magni- 
rudinis copolitz ex ſegmen- 
tis portionis BHC, ductaque 
N O,*cum centrum grauitatis 
ex omnibus compolitz ſit in 
No,8& fit pretereain Bx,crit 
ine,quz communis vtriuſq; 


C 


linez interſeCtio eſt ; ducatur deinde LM, cadetilla infra no, & cum 
lineas AB, BC ſecet bifariamin L & m, lineam quoques x bipartirs ſe- 
cabitin Q4quapropter cum? cadat ſupra q, puntum y, centrum gra- 


F uitatis 


b 21. haz 


Ccil.hwuns. 
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a19.hu. 


b 19.hui#5 


c 2. poſt #- 
latum L#- 
ca Valery. 
d x. petitio 
Archin. 
ae equip. 
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DE CENTRO GRAVITATIS 


uitatis magnitudinis ex omnibus ſegmentis compolitz,aberita verti- 
ceBinteruallo 3y,quod minus eſt s Q,dimidiolinez x. 


Igiturfiſegmento circulivel ellipſis,&c. quod fuirdemonſtrandi. 
PROPOSITIO XXXIx. THEOREMA XXXIV. 


Cuiuſlibet ſegmett careult velellipſis gramtatis centrum, 


A E 
B 
rl 

F 

'D 

'H 

A E 

B 


plus diftat aſegmenti vertice , armidio diametri ſegments. 


It a s c ſeomentum circuli 
vel ellipſts, & linea s x ſc- 


omenti diameter. 


Dico centrum grauitatis 


ſegmeri, aquodeſtin diame- 
tro BE, plus dimidio BE , ab- 
C efſeavertices. 


Si enim id yerum non fir, 


. vel aberit dimidiolinez BE, 


vel interuallo quod dimidio 
minus fit,a ſegmentivertice. 

Primo ponatur abeſle di- 
midio BE,{irque punum D; 
ducarur per Dlinea x c, pa- 
rallela ac, occurrensvtrim- 
quearcuiſegmentiin F & c, 
& per pun&ta FE c, deſcriba- 


turſegmentum circulivelel- 
lipfis , zquale & fimile fe- 


gmento F B 6, totumque ca- 


detintra figuram AE 6c, qux 
omnia ex geometria euiden- 
tia ſunt. Þ Segmenti quoque 
FEG Centrum grauitatis crit 
in DE, &fitH, centrum item 
orauitatis ſegmenti FBs fit x, 
cerunt DH & DI Xquales, 
dideoq; magnirudinis com- . 
politz exſegmetis FBG,FE C, 
commune grauitatis cen- 
crum erit d, ob xqualitatem 
& {1militudinem ſegmento- 
rum, & ex.D Xquipondera- 
4 bunt; 


/ 
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bunt; addira igitur magnitudine, quzx cumſegmento Ft c, componit 
figuram AFCc,cinclinabit pondus ad partes ſegmenti Fx c, tota cnim e. peritio 
compoſita magnitudo AFcc,ponderatad partes ſegmenti FE 6;fnam {17m 
cumtotius ſegmenti aBc, ccntrum grauitatis fitin BE, item & ablarz __ | 
partis EBG fit incadem linea, etiamreliquz figurz Ar cc, crit in ca- f 8. primi 
demlinea, g ſed etiam eſt intra iplammer figuram ax cc, ergo critin- pid ny 
tralinecam DE, ideoque tamſegmentum FE 6c, quam hoc quod addi- ponder. 
cum eſt fimul fumpra, ponderant cx De , cumigitur inclinetur pon- 8 # pay 
dus,non eritD centrum grauitatis ſegmenti ABC. P /5, uy 
Ponarur ſecundo centrum D,abefle minoriinteruallo,quam fit di- 
midium 3E,8 {umarur Dk xqualis Ds, & per F xc deſcribatur ſegme- 
rum circuli vel ellipfis veſupra,quod amplius caderintra figuram A 
GC,& inſtiruta vt prius argumetatione,idem abſurdum conſequetur. 
Idcirco cum centrum grauitatisſegmenti aBc, nec dimidiolinex 
BE,ncCinteruallo dimidio minoriabeſle poſlit, cadet vitra dimidium 
linez x,ſcu diametriſegmenti,initioſumpro a vertice. 


Quare cuiuſlibet ſegmenti,&c.quod ofſtendere oportuit. 


PROPOSITIO XL. THEOREMA XXXV. 
Centrum grauttatis figure , ſegmento circult velellipſis 
endenter lies , non poteft 1dem eſſe , cum centro graut- 
tatrs ipſius ſegments. 


We ABC - cms circuli vel 


ellipſis,&figura ADBEc,illi cui- F 76, 
denterinſcripta. r x 


Dico vtriuſque idem efle non 
poſle grauitatis centrum. 

Sienim fieri poſlit, « cumſic in 
diametro  F,{fitpunQum G6. 

Cum ſit centrum totius,id eſt 
ſegmenri ; & partis, id eſt figurz A 
euidenter inſcriptz, b erit etiam 
centrumgrauitaris reliqui, id eit 
meghiNs ex reſ1duisſegmen- 
tis compolitz. ergo B G eritcmi- 
nor dimidio 8 F, & {imuld maior, 
quod fieri nequit; ergo nec hoc x 
vnde ſ{equirur, ſcilicet idem efſeſegmenti , & figurz cuidenter in- 
{criptz grauitatis centrum. 


Ergo centrum grauitatis figurz,&c.quod fuit demonſtrandum. 
| F 23 PR O- 


huius. 


—— 


bi 8.prims 

Solidorum 

Luce Va- 
teri. 


Þ a 18.019. 


c 33.huius 
d 39.huius 
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PROPOSITIO XLL THEOREMA XXXVI 


$1 ſ[egmento circult vel ellipſis , figura refilinea fuerit 
entdenter inſcripra , totins ſegmenti grauitatis centrum, 


erit vertict ſegmenti propinquins,quam centrum figure in- 
ſcript. 


We apc ſegmentum circulivelellipſis, & avzzc figura reQilinea, 
ſegmento euidenter inſcripta. 

Dico centrum grauitatis ſegmenti, minus diſtarea yertice, quam 
ccentrum grauitatis figure e- 

uidenterinſcriptz. 
- a Coamvrtriuſque magnitu- 
dinis centrum grauitatis ſitin 
B F,ſegmenti diametro, bnec 
idem poſlit eſſe vtriuſque 
centrum 3 fit 6 centrum {e- 
o_ gmenti, H vero centrumma- 
C onitudinis, compolitz ex re- 
{iduis ſegmentis, dempra fi- 
oura in{cripta. Cum 6 fitcen- 
trum totius , & H centrum 


c 8. prims q partis, <neceſle eft centrum 
Archim. reliquz partis cadere ad al- 
de aquip. teram partem 6, ideſtinali- 
E nod puntum r, 48 cum x 
d 38.huins | It vicinius vertici quam c, 


L. <debebit 1 efle remotius g 
e39.buins O a C vertice quam G. 
Itaque fi ſegmento circuli vel ellipfis , &c. quod oportuit de- 
monſtrare. / | 


a 18.0919. 
huts. 


b4o.huizs 


PRO- 


| 
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| 
PROPOSITIO XLIL THEOREMA XXXVII. 
Dato ſegmentocircult velellipſys poteft figuraredilinea 


entdenter inſcribi , vt linea qus inter centrum grauitatis 
ſeqment1& centrum inſcripts figurs interiicitur, ſit qua- 
cumque linea rea data minor. 


Qrpeomm circuliycl ellipfisfit anc,centrum grauitatis cius E,in- 
reruallum datum x, itavt F fit infra, acum centrum grauitatis fi- a 41.hniw 
gurz cadatinfra centrum ſegmenti. 

Sumatur aliquod ſpatium 
c,ad quod ſegmentum ma- 
iorem habeat proportionem, 

uamBFadeEF, &ſcegmento 
ira euidenter inſ{cribatur, 
donecſpatium exreſiduis ſe- 
omentis,dempra inſ{cripta fi- 
oura compoſitum, fit minus 
{patio c, conſtat vero id fieri 
poſle. 

Dico centrum grauitatis 
illius igurzinſ{criptz,cadere 
ſupra F. | 

Sinon cadatſupra F,vel ca- 
der inipſum x, vel infra. 
Ponamus primo coincide- 
recumF3;cume fit centrum 
rotius ſegmenti, & x partis, 
ſeu figurz euidenter inſcri- 
ptz, > crit centrum reliquz D C b8.primi 
partis,id eſt magnitudinis ex refiduis ſegmentis compoſlitg,inyrx,pro- _ 
duQa verſusE,in coque puno puta x,vt FE,ad EH fit,vtrefiduum ex _ 
ſegmentis, ad in{criptamfiguram; quareetiam componendo erit vt 
HFad FE,ita totum ſegmentum,ad reſiduumex ſegmentis; cum vers 
ilud refiduum iuxta conſtructionem fit minus ſpatio's, crit maior 
roportio ſegmentiad reſiduum, quam ſegmentiad ſpatium 6, ideo- 
dg maior | 4 han HFad FE,quz eſtvt ſegmentum ad reſiduum, 
quam BF ad FE;ergo H centrum grauitatis ſpatiorum reſiduorum,ca- 
ditextraſegmentum Asc,< quod fierinequir. igitur centrum grauita- c r7.hnixs 


tisinſcriptznon coincidit cum F,ex quo abſurdum conſequitur. 
PF 3 Cadat 
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Cadatſecundo centrum grauitatis infraF in1; cums fit centrum 
grauitatis totius,id eſt ſegmenti; & 1 centrum grauitatis figurz inſcrj.. 
| ptz, centrum reliqui, id eſt 

magnitudinis ex refiduis ſe- 
gmentis compoſitz fit x; yr 
prius crit maior I {e- 
gmenti.ad reſiduum, quam 
BF adBE,ergo quoque diui- 
dendo, maior crit proportio 
figurz inſ{criptz ad reſidua 
\. ſegmenta, quam BE adE F, 
multoque maior quamBE ad 
EI,ſfedvt inſcripta figura ad 
reſfidua ſegmenta, ita HE ad 
E I, Ergo Maior 36 HE 
ad EI, quam BE ad EI,ergo 
HE malor BE, crgo H cadit 
extra ſegmentum , centrum 
nimirum grauitatis reſiduo- 
rum ſ{egmentorum , d quod 
fierinequit; ergonec inſcri- 
| ptz figurz centrum grauita- 
A D C tiscaditinfra F,exquoidim- 

poſſibileſequitur. 

Cum ergo inſcriptz figurz centrum grauitatis, quod neceſlario 
caditinfra x centrumſegmenti,non coincidat cum F, nec cadat infra 
r,cadet intra ſpatium FE, critque propinquius centro ſegmeti, quam 
ſit datum fpatium FE. 

Quare poſhlibile eſt dato ſegmento, &c.quod fuit demonſtrandum. 


PROPOSITIO XLII THEOREMA XXXVIIL 


S$: dentur duo ſeqmenta, unumellipſis alterumcireul;, 
&' quam proportionem habet ſegmentum ellipſis ad totan 
ellipſim,camdem habeat ſeqmentum circult ad totum cir- 
culum:& mm vtroqueretilines figure enidenter deſcriban- 
tur, quarum latera ſint multitudine equalia, figurarum 


centra gramtatis , ſimiliter ſecabunt ſegmentorum dia- 


metros. 
Cit 
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gle aBCſegmentumellipfis, pt F ſegmentum circuli, & fit ſcgmen- 
cumellipſfis ad totamelliplim ascc,vr ſegmentum circuliad totum 
circulum DE FH,8& ſegmento quidem elliplis, figuraa?NLBMOQE 
cuidenter inſcripra fit, ſe- 
gmento vero circuli, figura 
DXTRESVXFE. 

Dico centra grauitatis 
vtriuſque figurz inſcriptz, 
ſfimilirer ſecare diametros 
{ſegmentorum B1,EK. 

Iungantur L M,N 0,P Q, 
incllipſh; & Ks, Ty,xY in 
circulo. 

Iam ſuppono ex Coni- 
cis , ductas lineas inter ſe 
parallelas eſſe,8& ad diame- 
tros bifariam diuidi; 8& pa- 
rallelas in ſegmento elli- 
plis , cum reſpondentibus 
comparatas, inter ſe eam- 
dem habere proportio- 
nem, quam illzquz in ſe- 
gmento circuli nc 
1llis, quz in elliph inter ſe 
comparatz ſunt; denique 
ipſas ſegmentorum diame- 
rros,ad totas ſuarum figu- 
rarum diametros, eamdem 
habere proportionem, eo 
quod ſegmentorum arez, 
ad totas ſuarum figurarum 
areas, camdem proportio- 
nem habeant. Hxc enim 
omnia ex Conicis demon- 
ſtrationibus, apud geome- 
tras nota ſunt, & eahicde- 
monſtrare ab inſtituto a- 


lienum foretr. 

His ſuppoſitis propoſitum demonſtrabo. , Trapeziorum Ar Qc, ary primi 
DXYF Centra graultatis, eruntin 18, k,e, reCtis lineis fimiliter poſt- Archim. 
ta,cum camdem habeant proportionem A C,? Q, quam DF,XY. Simi- bod af 

| liter 
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liter etiam trapeziorum 
PNOQ, XTVY Centra gra- 
uitatis , {inuliter Jinn 
lincas Bs, «3; denique & in 
trapeziis reliquis , centra 
grauitatis fimiliter diui- 
dent ſuas lineas, eadem de 
cauſa; ſunt autem & trian- 
gulorum LP M,RES centra 
grauitatis, in lineis BZ,E y 
{imiliter poſita; habent au- 
tem camdem proportio- 
nem trapezia & triangu- 
la, vt {bi reſpondent in 
ſegmentis propoſitis cir- 
culi & ellipfis , quare 1 
duorum primorum trape- 
ziorum in ſegmento elli- 
pſis , commune centrum 
grauitatis inuentum fue- 
rit; itidem duorum trape- 
Ziorum primorum in ſe- 
gmento circuli, linezx @1in 
ellipf1 & 8x in circulofimi- 
liter diuidentur, atque ita 
progreſlione faCta adreli- 
qua , totius figurz reCtili- 
nex, in ſegmento ellipſis 
ABC inſcriptz, centrum 
grauitatis ſimiliter diuider 
diametrum B1,ſficutfigurz 
inſegmento circuli inſ{cri- 
ptz grauitatis centrum,di- 
uidetlineamE Kk. 

Igitur identur duo ſegmenta, 8c. quodfuir demonſtrandum. 
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PROPOSITIO XLIV. THEOREMA XXXIX. 


$1 duo ſegmenta data fuerint,unum ellipſys alterum cir- | 
cult , &5 quam proporttonem habet ſeementum ellipſys ad 
totam ellipſim, eamdem habeat ſegmentum circult ad to- 
tumcirculum,; centra grauitatts in camdem proportionem 
aimadent earum diametros. 


C/o duo ſegmenta ABC, DEF, 

qualia propolitio poſtulat, co- 
rum diametri BG, EH , centra gra- 
uitatis I 8& K. 

Dico eamdem efle proportio- 
nemBI ad 1c,quz eſt Ex adEn. 

Si.enim non fit eadem propor- 
tio,crit maior vel minor. - 
Sit primo maior proportio BI 


ad 1c, quamEXKad KH, & diuida- "oe " 
tur EH in proportionem BI ad BG, 
in aliquo punto x, cadetillud ne- — 
ceſlario infra pun&tum x.. 2 Inſcri- : 
.batur{egmento circuli DEF, cui- B > % 
denter figura reCtilinea,cuius cen- | 
trum grauitatis N , minus ablit a \ 
punto x, interuallo K L, & ficut 

\ 


a42.huius 


diuila eſt EHinN, ita diuidatur 

Bc inaliquo pundo o, cadet pun- 

&um o ſupra punAum I , nam # 

maior eſt proportio EN ad NH, 

quam EL ad LH, id eſt B1 ad 1c; 

deinde inſ{cribatur ſegmento el- G 

lipfis aBc cuidenter Koro recti- 

linea totidem laterum, cius cen- 

trum grauitatis crit 0, Þcadetque ar b 43.huins 

ſupra centrum grauitatis ſegmen- A : 

ti, © quod fieri nequir ; vnde nec maior erit proportio BI ad I c, c41-buins 

quam EZ K ad KH, vnde id {equitur, | 
G Sit 


\D 


d42.hnias 


e 43-buzus 


DE CENTRO GRAVITATIS 


Sit ſecundo minor proportio 
Brad1c,quamEKad KH, 8& di- 
uidatur EH inproportionem nx 
ad Bc, inaliquopuntto x, cader 
illud neceflario fupra puntum 
x£,& tum diuidatursc in o,vtfir 
BO ad OG,ficutEK ad KH, cadet 
o neceſlario infra t. dinſcriba- 
turſegmento As c cuidenterfi- 
gura reCtilinea , cuius centrum 
grauitatis Þ , minus abfit a pun- 
Qto 1, interuallo o r, & ficurt di- 
uiſa eſt » 6 in »,ita diuidatur En 
inR,cadet & ſupra x;3nam minor 
eſt proportione adec, quamBo 
adoc,ideſtEx ad xn, deinde 
inſctibatur —_— circuli DE 
r,cuidenter figura reftilinea to- 
tidem laterum , cius centrum 
grauitatis crit R, *cadetque ſu- 
pra centrum grauitatis ſegmen- 
ti, quod fieri nequit ; vnde nec 
minor erit proportio BI ad I c, 
quamExad KH, vnde id ſeque- 
batur. 

Idcirco cum proportio s r ad 
1G, nec maior nec minor fit 
proportione EK ad EH , <erit 
eadem. 


Ideo fi duo ſegmenta data fucrint , &e. quod oftendere opor- 


ruir, 


' PARTIVM CIRCV LI ET ELLIPSIS. FT 
PROPOSITIO XLV. THEOREMA XL. | 


$1 fuerint duo Seftores, uns ellipticus alter circularis, 
dmidus ſus figuris minores , equales , vel maiores ; &5' 
quam proportionem habet unus Sector adſuam fi gUram, 
eamdem habeat alter Seftorad ſnam , centrum grauitatis 


ipſorum,jneamdem rationem diuidet ſemidiametros illas, 
que Sefores bifariam ſecant. 
Qu=* primo SeCftores ſemiel- 


liph aut ſemicirculo mino- 
res ABCK, EFG1, coſque bifa- 
riamſ{ecentſemidiametri K« s, 
IF. 

Dicoſemidiametros illas, a 
centris grauitatis diuidi in 
eamdem rationem. 

Ducantur ACE c; quod AC 
E 6 ſecent fimiliter ſemidia- 
metros inR &s , & ſegmenta 
ABC,E FG lingula ad reliqua 
triangula , & totas figuras, 
eamdem habeant proportio- 
nem, ex Conicis Rea. 
tionibus notum eſt. ponantur 
N & Peſle centragrauitatis (e- 
gmentorum; punCcta vero o & 
Q efle centra grauitatis trian- 
gulorum (2eruntautem N & P 


is 


al9.huim. 
inſemidiametris « 8, IF, baſes 
&legmenta biſecantibus, > & EP "Oy 
o & Q in ii{dem ſ{emidiame- Ea” Archim. 
rris, quz baſes criangulorum ade equip. 
AKC, EIG bifariam diuidunt) n 
ceritBNadNR,VLCEFP ad ps. 

_ ditemxoadoR,vtiqad gs, c44 hui 
& cum N, ©, fint centra par- 12S. 
tium Sectoris elliprici,y & Q _ | 14, f9 
vero centra pattium Sectoris or py $61 | 


circularis, totorum Se&torum 
G 2 centra 


_— OO _O———O— 
— 


a NT IE AT aa : 


DE CENTRO GRAVITATIS 
-  - centraceruntin No, Pq,& conſequenter 
in ſemidiametris Sefores bifariam ſe- 


NS *-.*  cantibus;lintL&Mgferuntteciproce 0L 

 _adL1N,&qM adMn, licut ſegmenta ad 

T c {intpropornone, erit OL ad LN, vt QM 
K 


e6.09 7: 
primes &- 
quiponaer. 
Archim. 


ad My. ideoque manifeſtum eſt pun&ta 
N,Q4Lz0, ita diuiderc ſemidiametrit BK, 
vtpuncta p,s, M,q,diuiduntſemidiame- 
trum F1, & conſequenter puncta L 68 M, 
quz ſunt centra grauiratis Setorum, ſe- 
midiametros in eamdemratione {ecare. 
Sint ſecundo ambo mediz 'partt ſua- 
rum figurarum xquales aur maiores, 
ABCX Cllipticus,EFc1 circularis,coſque 
bifariamſecent ſemidiametrisx,1F, fa- 
&tolg; Seftores, inelliplh quidem ALBK, 
CMBK,in circulo vero ENFI1,GOF1,bifa- 
riamſ{ecentſemidiametri KL,KM,IN,I0; 
inuentaquefinrt centra dictorum Sefto- 
rum,in quas toti Sectores | a aqmna diui- 
{1 ſunt, (quos medietate figurarum ſua- 
rum minores efle necefle crit) ſintque 
centra grauitatis, incllipf quidem , q, 
in circulovero R, 8s. (crunt enimin illis 
{cmidiametris vt jam oftendimus) du- 
canturque LM, PQz NO, RS, quz ſ{ecent 
BK quidemin X & T,atFIIinY,V. 
Lineas LM, NO bifariam diuidi a ſe- 
mtidiametris BK,F 1,eX conicis patet; ſed 
cum toti Sectores ad ſuas figuras eam- 
dem habeant proportionem, etiam ip- 
ſorum dimidij ad ſuas figuras camdem 
habebunt proportionem, fideoque in-_ 
uenta grauitatis centra A, Q3 R,'S. diui- 
dentomnesillas ſemidiametros in eam- 
dem proportionem, & e Qeritparallela 
LM,& RS'parallela No, & tam pq quam 
RS,ad ſemidiametros BK, F Ibifariam di- 
v1. petitio. | uidentur,cum LMN oO ipfis parallelz,bi- 


equipond. >artito ſecentur. geritquoque in ellipſt 
Archim. P ſeccntur. geritquoq cincl AN 


triangula, quz cum vtrobiquein eadem 


-\ 


* 
* _— 
. 
. 


PARTIVM CIRCVLI ET ELLIPSIS. «5; 


ob Seftorum xqualitatem , commune 


centrum grauitatis amborum SeCto- e 
rum, punctum T,id eſt totius Sectoris Fi. 3g; A 
ABCK,& in circulo punctum v, commu- * 


ne duorum Seforum centrum,id eſt to- 


tius SeQtoris EF c n,ſed Bk diuiditur in x, RY [5 
quemadmodum F I in y, vt conſtat ex L 
conicis,&XxK in T,ficutyYIlinv,cum YT 

E G 
ad Tx, fitvrLpadpx,&yv flitadvi,vt 
NRadR1,ÞfintautemLKinP,&NIinR H Ks 
ſimiliter ſez, ergo eritetiam totas kin difis. 


T,centro grauitatis SeCtoris,ita ſeCta, {icut F1inv,itidem centro gra- 
uitatis Sectoris. 
Igicurſifuerint duo Setores,&c.quod fuit demonſtrandum. 


G 3 COROTL- 


q  _COROLLARIA 


| Nuentacirculi quadratura,dabiturcentrumgrauitatis 
| cutuſlibet Seftoris minors 5 matort ſemicireulo , 1pſius 
 ſemicirculi, & ſegmentorum ſemicirculo matorum E mi- 
| norum , ſj quidem proportio arcus ipſorum, adtotam peri- 
pheriam ſit cognita;, E5 hac de elliptics figurts , qua ls re- 


ſpondent ,etiam intelligantur. 


£7 N 

| Dato cuiuſlibet iſtarum partium grautatis centro, 
rpſrus etiam quadratura erit obuta; dabuntur enim tres l1- 
neerets, quibus ſumpta quarta proportionales , ſit arcut 
tott,aut dimidio figure propoſite aqualts. qua detecta a no- 
bis connextone, inter quadraturam circuli E centragra- 
utatss partium eins , ſimulnouam aperumns Viam qua- 
drand: circulum; ſi nimirum centra gramtates partium, 
mndependenter aquadratura quarantur. 


IIL 


; Lunularum quarumuts,a quibuſlibet duabus circum- 
| ferentieportionibus comprehenſarum- ſimiliter ſpattorum 
mter duas lineas parallelas, vel non parallelas intercepto- 
rum, Arbelorum quoque & ſcalprorum , ſeu ſecuricula- 
rum,& quarumuts figurarum, velex arcubus cireul:, vel 
arcubus &' retts lines compoſitarum , dabuntur centra 
grauitatir, qua omnes ſubtenſis refs linets ſub arcubus, in 
ſegmentacirculorum,& redilineas figuras reſoluentur. Et 
pac in ellipf quoque locum habent-. 


_— 


I'V. 


I'V. 


SedE& ad corporum quorumdam , que nos hattenus la- 
tutre, grauitatis centra reperienda , hac licebit transferre. 
Dabuntur enim centra grauttatis partium cylindrorum, 
dicks tam figurisvelut baſybus inſyſtentium, FA ſes oppoſitas 
parallelas habentium. Similiter &' partium conorum per 
werticem Sectorum , talibus baſibns ſiue circularibus ſine 
eliptices inſiftentium. Dabitur enim axts grauitatisincy- 
lindris quidem percentra grauitatis oppoſitarum baſyum 
parallelarum, in conts vero dutius adcentrum grauitatis 
baſis per verticem, incums mediemate centrum grauitatts 
partiumcylindricarum,tn quarta veroparte qua baſi ad- 
zacet, partium conicarum reperietur; inxtaea que Fride- 
ricus Commandinus, & Lucas V alerins decentris graut- 


tatts ſoldorum tradidere. 
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R. P. PROVINCIALIS Societatis Its v 


in Prouincia Toletana Facultas. 


A Mdſlcyuatrt PAcnaECys Socictatis It sv, in Prouincia T ole- 
-YAtana Prepoſitus Prouincialis, poteſtare ad id mihi facta a Reue- 
rendo admodum Patre noſtro Mv Tio VITELLESCHO , Przpolito 
Generali, faculratem facio,yvt liberinſcriptus: Io ANNIS DELLA 
FAILLE ANTVERPIENSIS, E SOCIETATE IESV,IN ACADEMIA 
MaTRITENSI CoLLEcGit IMPERIALIS., REGiIt MATHESEOS 
PROFESSORIS, THEOREMATADE CENTRO GRAVITATIS PAR- 
TIVM CIRCVLI ET ELL1PS1s, ciuſdem Societatis grauium dotto- 
rumque hominum iudicio approbatus, typis mandetur. In quorum 
fidem has litteras manu noſtra ſubſcripras, & fſigillo noſtro munitas 
dedimus. Marriti, in noſtro Imperiali Collegio x. Kal. Decembr. 
SS I19C XXXI. 


M1CHAEL PACHECO. 


GVILIELMVS DE VVAEL SocietatisIzsv 
per Flandro-Belgium Prepoſitus Prouincaalis 
Iloanni MEvss10 Typographo Sal. 


Vm P. Ioannes della Faille Socictatis noſtrzx Sacerdos librum 
compoſuecrit de centro grauitatispattium circuli 8 ellipſts, exa- 
minatum & auCctoritate R.4 ad. um P, N, Mutij VitclleſchiPrepoftti 
Generalis Socictatis Its v approbatum,ego pro auctoritate a Ser.mis 
Principibus noſtris nobis conceſla, poteſtarcm Tibifacio diftum li- 
brum imprimendi 8 libere diuendendi. In quorum fidemhas manu 
mea ſignaui, & officijmeilſigillo muniai Lirz 4. Aprilis 1632. 


GVILIELMVS DE WAEL. 


SYMMA PRIVILEGTL 


Hir1eevs Deigratia,Hiſpaniarum,Indiarum, &c. Rex Catholi- 

cus, Archidux Auſtriaz, Dux Burgundiz, Brabantiz,8c. Sereniſſi- 
mus Belgarum Princeps,diplomate uo fanxir,ne quis Librum, cuiti- 
tulus cit, IHEOREMATA DE CENTRO GRAVITATIS PARTIVM 
CiRcviliETeELLIPSISs, AuctoreP.IOANNE DELLA FAILLE, Citra 
Ioannis MEvRrsIvoluntatem,vilo modo imprimat,autalibiterra- 
rum impreſtum, in InferiorisGermaniz ditiones importet,venalem- 
ve habcar.Quiſccus faxit,confiſcatione Librorum,8 alia graui pena 
mulCtabirur, vtilartius patctin Litterisdaris Bruxellz,24.Apr.1632. 


Signat, 
LCooLrs. 
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ADVERTISSEMENT 
AV LECTEVR _ 


Oicy le premier eſſay , 8 comme yn eſchantillon des fruits que man 
eſprit par la culture des ſciences a produit ,depuis quei'ay com- 
mence 4 operer. par le moyen de la raiſon , inſques 4'mainte- 
nant. Te les offre, comme les premices de mes eſtudes & labeurs, 4 
la ſouneraine bonte, ſource inepuilable de tous les excellens biens & dons 


wy 


 parfaits quidecoulentdu Ciel icy bas, alaquelle doiuent retourner , com- 


me zaleurprincipe & _ de reconnoifſance les benefices que nous 
receuons de fa main liberale; Si yous y rencontrez quelque chaGle bon, 
nous ſommes obligez vous & moy de le raporter a la gloirede Dieu , pour 
laquelle nous — inceſſamment ; que ft au contraire vous y remar- - 


quezquelquedefaut, ſouuenez-yous que la nature ne nous.a pas tellement 


accomply,ny departy ſi abondamment ſes faucurs,qu'elle ne nous ait -tou« 
ftours laiflele chataQere d'homme; COIN ſauourer de ces fruits. 
que.ic luy pteſente,ſelon ſon gouſt, ou ſelon ſon beſoin-;-Ie ſcay bien que 
vous netreuuerez point ce ouurage parſeme & diapre desfleurs de V'Elo- 


quence ; Le ſubiect que ie manie ne demande pas vn ſtyle fleurifſant & cu- 
rieuſement elaboure:ie laiſſela politeſle dudiſcours auxOrateurs du temps 
qui s'eſtudient plus a perſuader en chatovillantles aureilles auec des paro- 


les mignardes & fardees,que par la force des raiſons: auſli eſt- ce yne des 


_ "'principales parties deVArtquils profeſſent,3 ce qui leur acquiert vne haute 
- reputation parmy'le yulgaire. Ie me'coiitente de parler intelligiblement; ce 


mecſt aſſez auec cela que ie ne commette, point diincongrune , exprimant 
nettement-mesPpenſees en lamatiere que iayatraiter,eſtant le plus ſouneyt 
contraint d'yſer tant de mots cognus parles artiſans,que de certaine manig- 
rede parler,quibleſſent les aureillesdelicates de ceux qui afteRent le bien 
-dire,ce que cette ſcience meſpriſe comme chole inutile pour eſtablir & ye- 
Tifier ſes demonſtrations ur quoy elle ſe fonde principalement. Au reſte 1e 
vous priede croire,que | occafian qui m'a meu de donnerau public ce Li- 


_ uUret auparauant mon cours d*Architeure , neſt point vn deſir de paroiſtre; 
_ ny.queie ſois homme quirme plaiſe2 ſindiquer & cenſurerles cuures d'au- 
truy, mon humeur n'eſt point critique : moins encore /que ic pretende ac- 


querir quelque yaine gloire par cette yoye, puis'que1e yous prie derechet 1a 
referer 4 Dieu: Quanta lintereſt que uy eſpere , ie croy que chacun ſcait 
qu'en tel{e matiere il eſtde pende conſequence. Mais le principal fubiet & 


 leplus puiſſant eſguillonquim'a incit6a donner au public ce petit Ouurage 


eſt Gansdoute lemainticn 8 la defenſe de la preciſion & yerite, de Yamour 


delaquelle ie ſuis ardemment eſpris, & embraſle d'vne cordiale affeftion 


tous ceux qui la profeſſent, les ſuppliantde m'honrniorer de leuts ſentimens, 


au, preindice meſme de mon propre intereſt, auquelie ne ſuis point attache, 


finon, entant que veritable; A Dicy, - ; 


C 


mm 


| 3 
SAS hh ARRAN 
Ar grace & priuilege du Roy il eſt permis i Iacqgvas 


Extraitt du prinilege du Roy. 
P CvxanzLLe,defairc imprimer, & vendre par tcl Impri- 


meur & Libraire que bon luy ſemblera , vn Cours d Architefare 
| par luy compoſe, diuiſe cn quatre Tomes ; Lepremier deſquels 
contient, La Stereotomie,ou ſettion des ſolides , appliquee 4 la coupe des 
pierres , Et ſon Appendix des quadrans tant par rayon d'incidence,que 
de frattion & reflexion. Le ſecond comprend Poptique wniver- 
ſelle, tant Theorique $ "by: , anec ſon Appendix de I Echometrie, 
& Muſique. Letroificmecſt, Des organes vninerſels pour les poids & 
monuemens, tant des choſes ſolides qu'humides; & ſon Appendix des ſpi- 
ritales hydroliques. Et Ie quatrieſme, Les Ornemens & proportions 
a ArchitetFare,tant hes que decorables; auec vn Appendix de 
' PArchite&ture militaire, & Annotations ſar la Cinile. De plus, vn 
Examen des Oenures du fieur Deſarenes Lyonnois ; Et ce durant Ic 
temps devingrt annees confecutiues, a commencer du tour que 
chacun Liure ſcraacheue d'imprimerpour la premiere fois;auec 
deffenſes2 tous Libraires', Imprimeurs 8& autres perfonnes de 
quelle qualite ou condition quiils foient, de les copier, ny faire 
imprimer en tout, ny cnpartic, ny par aucun deguiſement que 
ce ſoit, ny les vendre & diſtribuer ſans permiſſion de I Autheur , 
a pcine de fix mille liures d'amande aux contreuenans, & confiſ- 
cation de tous les exemplaires; comme aufli de tous deſpens, 
dommages & intereſts ; Et voulons quefoy ſoit adiouſtee aupre- 


ſentextraid, & tenu pour ſignifie, ainſi qu'il eſt plus au long con-. 


tenu audit Priuilege, Donne aParis,le 4. Decembre 1643. 


Sign&, LOVIS. 
Et plus bas, 
De par leRoy,Ja Reyne Regente ſa mereprefente, 
Dz Gvenzcavo. 
Er ſeclle du grand Sceaucn cire jaune, 


Acheut  imprimer pour la premiere fois le 29, Decembre 1643, 
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SOMMAIRE DES MATIERES CONTENVES 
__ _ aupreſentExamen des Ocuures du ficur Dcſargues. 
premicrement ſur ſon Broiiillon de la coupe des 
picrres; & ſur {on Liure de meſme maticre,imprime 


lan 1643. 


PREMIERE PARTIE. 


NJ relt maniere detraidt du- | 


dit fienr par ſa ſous-eſcien, 

e/# la meſme choſe que la ſouſtylaire 
des quadrans,& net que maniere 
emitee. page 10. 
ue la traditine amandte eff 
 #riplement plus generale, & fait ce 
que la maniere dudit ſieur ne ſcau- 
rot faire. by II, 
ue le nom deplan en F Archi- 
recture ef plus general & plus pro- 
pre que celuy de chemin, I2. 
ue la Geometrie a des plans 
terminez contre te propoſe dudit 
feenr, | I3. 
aun FoArchitedture, tant 
theorique que pratique, on ſuppo- 
/e te: plans qu'enlaGeometrie 
contre le propoſe dudit fiewr. 13. 
Que le nom de biais ou obliquite 
eſt plus general erpropre que le nom 
de routes. ._ 
ue parpain eff plus general que 
ſeconde teſte. # 15. 
uen Fancienne maniere les 

noms ſont beaucoup plus ſignifica- 
tifs, generaux & propres,que dans 
les eſcrits audit fienr. I5. 


ue la demonſtration dudit 
fear, de prendre les beueaux ſur 
[ounrage, eff fauſſe , & mal expli- 
qute pour ſon operation, I5. 
ue toute laprolixite des lignes 

de ſon operation de ſons-eſsieu [6 
pent faire avec deux lignes ſeule- 
ment,ontre le trait quarre, 16. 
Fante audit ſieur d'auoir exerce 

| ſon traitf ſur de faux arcs defe- 
auenx, & faits ſans regle ny pr 0- 
portion. T8. 
HManiere generale ponr deſcrire 
fous arcs rampans de deux onuner- 
ures de compas. 20. 
Faute en Farc ſarbaiſſe de la 
planche 80. du linre dudit ſienr 22 
CAntre maniere generale pour 
deſcrire arcs rampans la hauteur 


' ftruftion d'vn angle ſolide. 


au ſommet eſtant dounee. 23: 
Autre maniere generale , pour 
deſcrire arcs rampans , lahauteur 
du ſommet eſtant auſsi donnee. 24. 
Prolixite dudit ſjeur en la con- 
25. 


Faute audit fieur de vouloir 1n- 
troduire vne maniere ft corrainte y 


| & tant embroiiillke & incognue, 
a 1) 


6 


au preiadice done generale, expe- 
ditine & cognue, comme eft Fan- 
cienne. 26, 


or fra du trailt du- 


dit fieur ſur tant de plans de dif- 
ferents ſubiedts kj" ” ou 
aperflue : [4 elle eft ſuperfiue, elle ne 
[2 pus hr ſon Ten & /eelle 
eſt hab re, elle ne contient pas la 
generalitt publie. 26, 
Cas amande dans Þ ancienne 
maniere. 27. 
Maniere de reduire le biais ſelon 
la deſcente ou rampe. 28, 
eManiere de reduire les deſcen- 

tes 08 rampes 4 ninean, & n auoir 
gu vn talus ſimple ou ſurplomb. 30. 
Demonſtration de deux dinerſes 
manieres de traitt generales, pour 
routes ounertures requiſes ſur mur 
droit ,appliqutes 4 un os en deſcen- 
ze biazſe aucc talus, par la traditine 
amandte. 33- 
Raiſonnement & maniere de 
zrouner les paneaux de lift , par les 


deux dinerſes manicres genera- 
tes. | 


Cas amande dans Þ ancienne 


manieres : 


36 
Remarques des courbes 


dudit 


 faiſant les voutes defettucuſes. 36. 


Prolixite des figures du Linre 


dudit ſieur,enſemble le contraire de | 


= | SECONDE PARTIE. | 


es promeſſes. 
 Faute audit ſienr de i autir don- 
at des manieres pour {® re les ſar- 
baiſſemens des courbes , touchant 


VN point donne, ce quts eftoit extre- 


© O—— 


| 


feear , quiſe coupent dans la clef, | 


| mement neceſſaire, comme eſtant le 
fondemtt ſurquoy lontrauaille.3s8. 
Queles arcs ſurbaiſſez, &r tou- 


chant vu point de hanteur donnee, 


ſont touſtours 'one des trois ſettins 
Cconiques. 3s, 


ne la pretendue maniere dud; 


| feur pour trouner les paneaux des 


rrompes,eft de l ancienne. 38. 
ue la trompe dudit ſieur plan- 
che $1.eft fauſſe, la deftrant en ta- 
lus,le prenant an pied de ſa demon- 
ſtration. "ao 
Demon#tration d'une trompe ſur 
le coin ſelon  ancienne. 43s 
Comentation fur F ancienne, 45. 
ue les coupes ae la trompe dudit 
fienr propoſee pour eſpargner place, 
Seſtendent plus,on auſ5iloin qu an- 
trement. . 
ue la maniere dudit fieur de 
trouner paneanx,& de deux lignes 
ſeulement,la preparation effant fai- 
te, et la maniere de trouner aux 
| quadrans Vinclination des lignes 
horaires aF axe. 47. 
Defy dudit fieur 4 vn partica- 
| lier. 


47. 
we La concluſion, ny le a ; 
: dudefy, weft pas degrandart, 47 

Mangue aux deux planches, 96, 
& 97. 48. 


RY 


] 


_- « laplanche 97- demi- 
F#rant vne ſeconde maniere de 
faire la preparation.  .. 49. 

ue les manteres particutzeres 


dndit freur ſont deFancienne, 51. 

Erreurs en Font des pretendues 
manieres particulicrs ud, ſienr. 52 

Demonſtration d'une trompe 
biaiſe d angles intgaux, & ſur- 
baiſſee, faite par les deux dinerſes 
manieres generales de latraditine 
commentte & amandte.; Fs. 

Fante audit fienr de i auoir nar- 
ve,ny donne les moyens de creuſer 
les doelles de ſes trompes,qui de- 
menurent imparfaites ; comme 4uſs1 
les courbes des faces de ſes trompes 


qui ſont fauſſes & defetFueuſes, 55. 


ueles manieres exercees par 


porfil dudit ſieur , ſont de Fancien- 
ne. ; 
 LDneſamamere de Is premiere 
e& Fn reſte ſe pratique ſelon 
Fancienne. 
ue la maniere vninerſelle de la 
trompe 1oy. eft /: peu uninerſelle, 
que ſz elle eftoit entalus , elle ſeroit 
fanſſe. 57- 
Due les paroles dudit fieur ſont 


fauſſes de dire , que ſa pretenane | 


maniere ſoit plus generale que Tan- 
Cienne. "_—_ . þ& 
we leatt freur 5 expiique fort 

_ & quil y a eu «ant de 
temps 4 perdre pour faire le preſent 
EXAMER. 59. 
Que tons les reFes des porfils du- 


alt fienr ſont de meſmes manieres , 
exercees ſur trois differis points fi- | 


xes3ce que fait auſst Fancienne.y9. 

Deux manquemens Yemarquez 
ſar ledit freur ; F'on pour # auoir 
demonſtrt les cherches ralongtes ; 


| LU autre de i auoir derwonſtre di. 
 ftinttement de reduire les biais 4 
nineaudonnes felon la dcſcente,60. 

Luel anctenne maniere prati- 
que les meſmes porfils, & en trois 
diners points fixes requis,t qu'el- 
ie #4 beſoin d'une teite copnue 
comme le pratique ledit ſjeur, 60. 
i Sommaire deduttion des fantes 
au Linre de Part des traits du 
pere Derand Teſuifte , demonſtree 
felon P ancienne,imprime ex 1643. 
pare. 61, 

Due eſtpar ledit eur Deſar- 
gues improprement nommer eſ- 


fren la [ettion de deux plans ſen- 


7. | lement. 63. 


we les manieres par porfils du- 

dit freur ſont de Pancienne, & aux 
lienxo4 il1'a voulu plus efttdreque 
Fancienne,ily ades abſurditez,6 4. 
Concluſion de l Examen de It 
coupe des pierres par deux remar- 
4ues,ou (out ſommairem?t deduites 
les fautes dulinre dudit ſieur, 64. 
ne ceux qui venlent donner 
reglesdes choſes qu'il ne cognoiſſent 
ro , tombent itt- 
| failliblementdans des erreurs,ſub- 
iets a cenſure, 65. 

Fig de I'Examen de Ia coupe despicrres. 


| Sommaire de l'Examen de fa 
PerſpeQiue. 


Velamaniere de Perſpetti- 
ue dudit fieur, weft autre 
| gue celle des anciens , ſinon deux 
| exceptions defettuenſes, 66. 


| 


$ 
Demon#tration pour approcher 
fant que voudrez, le ray eloigne- 
ment, qui par meſme moyen fait 
woir Voriginaire rapport des deux 
e/chelles, ſganvir de front & d ehii- 
gnement. 68, 

Demonſtration de la conſtru- 
Hon rapport des deux eſchelits , 
& ſans ſortir du champ de Vounra- 
ge ſelon le ſieur Aleaume, qui fait 
wor que la maniere vninerſelle 
dudit fieur n'et pas nounelleynais 
C opite o 69, 

Matiere rifible des propoſitions 
audit ſiewr tonchant la Perſpecti- 
— 


"EE 
—— _/AY._ A. 


_ 


_—— 


—_ 


pt —e. A ie 


Surle petit Liuretde PerſpeQue. 


Fil y a errear aux demon- 
ftrations des planches 114. 


69 & 70. 


Sur les quadrans dudir Sieur. 


Ve la maniere dudit ſitur 

” pour trager quadrans , va 

Fyle ou axe eHant place, weſt pas 
uninerſelle,comme 1 lapropoſe.n'e- 
tant que one des manieres ordi- 
Najres. 78, 
Due ſar le plan de I Equinodtial 
Ceft emproprement nommer par le- 
dit fieur, ne ligne accidentelle,li- 
gne de ſix heures ; & qu ilpounoit 
auſri bien nommer ligne de donze 
 henres. 78. 


| 


——_—_. 


i 


— 


— 


Sur fa manierede plagerleyle, 


Velamaniere pretendue du- 
at frenr , de plager le ſtyle 
n'eſt pas nounelle, & net que V'an- 
ritheſe de la' maniere de Moro- 


| 7O. 
Demonſtration done regle dc 
Perſpettine fondamentale, condui- | 


II5.c> leurs ſuinantes, 


fant les demonſtrations dudit freur 
a abſardite. * 74.6 75- 


lic. =; 79. 

Due la-maniere dudit ſreur de 
plager ſtyle eft fauſſe. Ce qui a fait 
que Morolic ne I'a appliquee 4 pla- 
cer ſtyle , mais ſuinre la maniere 


Reftabliſſement a la 4 re du 
compas optique, contre le propoſe 
76. 


dndit frenr. 


| 


wſitee par le moyen dupoele, B80. 


FIN. 
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PREMIERE PARTIE:. 
CONTENANT LEXAMEN DE. SON 
brozillon dela coupedes pierres, imprime-en16.40. &9 de 
ſon Linre de meſmes matieres, imprime en 1643. depuis 
le commencement d'iceluy Linre inſques a laplanche 97. 


My L y 2 certains' eſprits leſquels ont vne ft bonne 
| eſtimed'cuxmeſmes, & ſont tellement aucuglez 
de Famiour qu'ils ſe portent, que S'ils font rencÞn- 


'nent,& meſmele publicnt,qu'ils one rreuue vn gros 
& Elephant 5 en forte, que ne $'aperceuans point 


qu'ils ſont dans PFerreur; its rafchent encor de tromper Iima- 
x jon des autres, fondez ouſur leur intereſt particulicr ; ow 


_—— du defir de vaine gloire qui les chatoiiille a mer- 


es;ou quelquefois agiteztout enſemble: de ces deux paſſions 


quifont extremement violentes de leur nature. 


 Lefieur Defargues s'eſtant auiſe ſur vn pan de mur ou face Owe {i »: 


tred'vne petite mouche, ils s'imaginenc incohti- 


droite,” auquel on deſire perger quelque ouucrture ou entree mere de rr4is 


= 
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feut -operant quadrant declinant, ou declinant incline, & d'y > le ſtyle 
ſur one 2 angledroic; & partantauoir angle qu'iccluy ſtyle fait auec 
vraye eſte- \, ſouſtylairen'a pas fait tel cry,ſcachant bie d'on) ille prenoit,8: 


x generale, que ſans ſortir d'vne deſcente de caue, ouil Fa appli- 


inſs que Fon QuEe cn ſon broiiillon deI'annee 1640. & en la plus part de ſon 


* Tappelle (cequiarriueaſſez ordinairement ) &laclef touſiours parallele 
copite weftit \Þ' ſhieu,ladite maniere generalereceuroit conulſion;&en fau. 
droitrecourir ala traditiue & ancicnne manicre.Nevoilapas cn 
Bylaire © des donner a garder d'importanceala bonne foy du Ledteur ? car | 

quadrans cy enſon dit Brotiillonau bas del cſcrit de la premiere fucille,il dit: 
dlenant dits ; Cette maniere icy de raitt dont la figure d'vne porte en la faceplate d'un 
dontil y 4 mar & talus pour vne deſcente biaiſe ayant Parc rampant , ou tous les 
Pay F "nd. foints ſont enligne droite : & ou cenx des faces ou teffes ne rendent pas 
que nous 4. 7994 4 Ur meſme point, contient enwvn ſeul exemple generalement rout 
ons en ſz. 0 Jus ſe peut rencontrer en quelconque ountrture ; dont les ioints ſont 
&- en ligne aroite ; & n'y a qu'vn ſeul & meſme trait pour toutes ,&c. Ce 
qu'il cofirme das Veſcrir de ſon Liure cy deflus dit enla fucil.18. 


- 


| du Sieur Deſargues: 1! 
24r ces mots. Mais i ay inge que cette fagon-la d enſeigner (parlant de 
a traditiue),e/toit pas la meilleure pour inſtruire promptement & plei- 

nement de cette matiere ; & i'enay fait une vninerſelle & methodique 2 
mon aduis autant qu'il ſe peur. Ledit fieur deuoit ſgauoir que de- 
puis le temps. que Von | ag les traits Geomerriques en la 
coupe des piecrres, qu'ily a eucnFArchitecure des perſonnes 
aflez ſcauantes, pour ſur vne ſurface droite ou Ton defiroit faire 
quelques ouuertures, y placer vneſous-cfſieu, & ſon angle auec 
Feſhieu, fi ils Veuſſent iugee autant generale, expeditiuc & me- 
thodique quela traditiue, Pour la generalite i'y ay reſpondu cy 
deuant,8 teray voir enſuite , par vrayes demonſtrations & me- 
thode,appliquees 4vne deſciterampante;, biaiſc en talus,dot les 
coupes netendet a meſme cttre, defcrit au frot de'celiurer,& la 
{emblable maniere appliquee en vn os de ſubieQion cy deſſus 
demonſtre dans ce liuret( mais en Tos il y a deux differentes ma- 
nieres) quelatraditiue amandee eſt generale ; 8 fait non ſeu- 
lemet tout ce que la manieredudit ficur fait,mais encoretout ce 
qu'elle nepeut faire, quieſt bien en plus grand nombre que ce 
queelle fait ; car entoutes les ouuertures quiſe font par la manie- 
re dudit fieur, ily aura deux exceptions pour chacune, ſcauoir 
quand leſdites onuertures ſeront ebraſees des deux coſtez , 8& 
quand elles ne ſeront Ebraſees que d'vn coſte comme eſt dir 
cydeuant; & partantla manicreancienncamandceſcra triple- > ne 
| . . . Ty ea fy 
ment plus generale que la fienne 3 Er ne feruira rien dedire ,,,, plemene 
quetelles manicres d'ouuertures font du genre des trompes, Car þ1y, generale 
cela eſt faux, d'autant qu'en toutes trompes les areſtes des & fair ec 
lis de doelles tendent imeſme centre;& en ces portes cy dites quels ma- 
clles n'y tendent pas : &partant il faut qu'il demeure daccord re dudit | 
de ceque deſſus, rayantdit Fexception, ny chamggment pour or neſcay- 
chacunli&.Quant a ce qui eſt deFexpeditis &methode,chacun Wy. 
peut voir commeil ya moins de lignes ; & comme il 4s plus de 
 vray ſemblance , & recognoiſfance de la choſe que Fon defire 
. faireenI'vnequ'enVautre. Mais pour le refuter aucc ordre, ic 
paſſeray a examen de toutes & chacune des parties du Liure cy 
deuant dit, & en demonſtreray clairement les erreurs,foit enVel- 
ſentiel,ouenla ſuperfluite,ou enla iactance. OT” 
Etiediuiſeray cet Examen en deux parties , dont la1.finira en 
la pliche 97.01 finifſent diuerſes pieces de trait par ſa pretenduE 
maniere generale : & la ſeconde partie fir.ira on finit ſon Liure, 


Aij 


Que la tyadi- 
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Premicrement, ic diray que depuis la premiere fueille iuſques 
ala cinquante fixieme,ce ſont tous differents eſcrits ſimples,cm- 
ployez partieareciter cequ'il couient.entendre,diſtinguer,8&fai- 
re;zpartiea d6ner Texplication 8 intelligence des termes 8& nos 
viitez en V'Arrt, & ſubſtituer en laplace d'iccux des nouucaux 
noms z partic aufſia loiter ſa methode, & ſupprimer lancienne: 
2 quoy ic ne reſponds, {inon 2 quelques noms impropres fort 
bricfuement, mon deſlcinn'eſtant pas de m'eſcrimer 7 armes 
d'Vlyſſe, mais de combartrede bonne guerre les conſequences , 
effects, & figurcs detoutle liure par vraye demonſtration; caren 
* Taws b, Paticre de Geometrie * ofte Pexplication dela figure les paro- 
aits de by 15, Commeaulſiiles eſcrits ſont denul effet8& vigueur. 
revwye des Toutle commencemetdeſon Liure depuislapremierc ge" 
pierres fone iuſquesalaplanche 11.cſt employe ademonſtrer partic des cho- 
eonflruits ſes cy deuant dites; comme de demonſtrer par figures tant quel- 
per Is Ger cues cflevatios de jay PENITLI 4 } 49 e quelques picr- 


jeighreh res: auſſiles beucaux &la maniere deles prendreſur Fouurage, 


Falides. enſemble les baptizer & leur donner des noms aflez barbares & 
| impropres; moins<xprefſlits 8 ſignificatifs de la choſc,que ceux 
de Yancienne receus enviſage; comme par excmple, pourquoy 
—.. chemin quelques aires, ſoit deniucau,ou penchant,plu- 
les » ſtoſt queplan, puis que i le plan ouaireeſtoit penchant au reſ- 


P Archire. PEAR duniucaudequelque mur,on Ton voultit faire quelque por- 
Fuwe eft te (commeilarriue bienſouuent) alors Foperationparionplan 
plus gener! de chemin ſeroit faulſe, veuque de ſuppoſer imaginairemerſon 
'E& plus pro- Chemin de niucau cn face ainſi qu'il ſera contraint , & il nele 
pre queche= ſera pas, de neceſite il faudrale ſuppoſant,que ce ſoicnt des An- 
un, ges qui marchentſur ſon chemin imaginaire ; car les hommes 
ne peuuent cheminerſur air, que par vne vertu ſurnaturelle 8 

du tout miraculeuſe. Donc cela cſt improprement nomme pla 

de chemin , puis qu'il y a communement des plans qui neſonr 

; nh. evans 8& que chemin eſt vne choſe reelle. Etpartane 
ansFancienne ccla meſme eſt plus proprement appelle plan, 

d'autant que plan n'eſtrien autre, que ſuperficie, & ne contient 

en ſoy aucune matiere; & que I'onlepeut appropricr ou imagi- 

ner ſur vneaire ou chemin,ou ſur colin autre maticre plane; 

mais auſſique Fon le peut imaginer n'y eftre pas, mais auoir 

quelque autre diſpoſition;&pour cette conſideration iceluyplan 

ne change ny ſa qualitEny ſon nom.Etpar conſequent doit eſtre, 


| | = ue le now 

E- P us, pourquoy aſstete de willes, maiſons , ou portes, Oe RN plan ey 

on olt que Fg de villes , maiſons, ou portes ?8&c, Ledit |. ;,.h;..2, 
eur cn deqdui 


uir ſes raiſons dans les eſcrits de ſon Liure, + rant 7'heo- 


rique auſh bien qu'en TArchiteQture Pratique Ion qualific de 
plan vne figure plane terminec,aufhi big que i elle reſcſioir pas, 
teſmoin Ia huitieſme definition du premier d'Euclide , qui eſt. 
E'-TimeJv5 I; novia tomy ,n & emmely Jo Jeaupay dNVING! , x9 
A £7 £UVYeid; x8 an apes WAGES TAY Yeappdr xNios. Angle plans 
eſt [inclination de deux lignes one a Fantre ſe touchant en vn plan nb 
direftement; Ce qui-eſtoit neceſlaire afin de faire diſtinQionen- 
tre les angles & figures planes, & les angles $& figures ſolides de 
Pvnzieme d'Euclide. Doncla Geometriea des plans termines. 
Il cſtoit auſſ beſoin la Geometrie de ſuppoſer des plans in- 
finimeEt grands, d'autanrt que cela cſt neceſſairea Vimaginatis du 
Geometre,d'auoir des plans infinis pourreceuoir toute figure 
deſirce, &detelle «aac qu'il voudra, Et en FArchiteQure 
Theorique I'on ſuppoſc meſmes plans de capacite infinie, con- 
ucnable Areccuoir toutes les figures 8 defleins,& de telle = 
deur que ArchiteQture en aura beſoin, car autrementelle feroit 
gchennee & bornee ; mais celane conclud pas que Fon ne ſup- 
poſe des plans terminez,8&lſelon le beſoin comme il eſt dit cy de- 
vant. Donc enV Architecture TheoriqueT'on entend parle nom 
de plan la meſme choſe que dansla Geometric. 

Etcnl ArchiteQurePratiqueon il y a commencemtt ou fon- Oven F.Ars 
dement de maiſon,ou ville, &c. Sil on confidere la maticre, Yon Jrefue 
dira,les fondements demaiſon, ou ville, 8&c.8& fi Ton confidere rant Theori- 
- Ja figure du fondement de la maiſon, ouville &c.qui eſt abſtracte que que fre- 

dela matiere, l'on dira leplan de la maiſon,ouville; 8& d'autant 29 , if 
que telles figures ſont obicts de I'imaginarion & enfantez /%pYfe 
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, paricelle; auf 'imaginationles recoit, & les repreſents ſurle 


apicr, ouparlediſcours , & non pasles matieres. L'eſprit de 
| homme ſe figure toute ſorte de deſſcins & images fans qu'il air 
aucunement beſoin de matiere,8& lors que les fondemens planes 
d'vne maiſon ou ville luy ſont repreſentez,il regoit ſeulement la 
figure,& non pas les pierres ou matieres d'iceux fondemens, Et 
c*eſt ainſi qu'on ne coſiderepas en vneſtatue Feſtofe oulamatic- 
redequoy elle eſt faite ; mais bien la diſpoſition , le defſein, la 
belle re qu'clle a,8& qui n'eſt attachee qu'a laſuperficie de la 
matiere,c'cſt ce que Ion ge ſoigneuſement & auecvn ſin- 
gulier plaifir, Er fi vous defirez que Ton confidere les pierres ou 
matieres,il ſera bien plus apropos dee tranſporter pour cet effer 
enleurs carrieres,on elles repoſent comme en leur lieu naturel,& 
ſont aſforties de leurs plus coucnables propriectez & quantite,que 
non pas deles conſiderer en vn fondemet de ville,ou maiſon,8c. 
Deplus,lobiet de ArchiteQurePratique eſt de former les ma - 
ticres,.Et quid lon obieQeroit que architecurePratiquea pour 
obiet les matieres propres pour effetuer;cen'eſtpas dire qu'el- 


Ter'aura pas des figures precedentes dis Veſpritpour former icel- 


les maticres;8 qu'ellen'vſc des meſmes- intelligeces & manieres 
deparler & d'cntendre, que FArchite&ture Theorique, car pour 
auoir meſine intelligence & maniere deparler & d'entendre, ce - 
n'eſt pas auoir meſme ſpeculation.Il eſt donc vray qu'en FArchi- 


 teture Pratique I'on entend par lenomde plan -meſme choſe 


* Lagenera- 
tire acfttwve- 
rifice cy de- 
nant contre 
le nom de 
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Q#e le nom 
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qu'enFArchiteQure Theorique ; & il enſuiura par contre-regle 
qu'en I ArchiteQure Pratique Ion entendpar le' nom de x 
termine de quelque figure, meſme choſe quedans la Geometric. 
 Deplus,eſtant verifi cy deſſus, que c'eſt la figure fuperhicielle 
ſculement du fondement, ou autrement de nu a] ouville, &c. 
que Ion confidere, & non les pierres, ou matieres, cette diſpoſi- 
tion de figure plane & fpeficielle d'vne maiſon, ou ville, &c. 
ſera plus * generalement & proprement nommdee plan,qu'aſlie- 
te, dautant que aſſicte eſt Phyſique,& plan cſt Metaphyſic. 
Dauantage pourquoy dire pluſtoſt 1a route que le biais,ou obli- 
nite Metaphyſique? la routeſuppoſe vn cheminrecl on on paſ- 
e ;ainft Fentend ledit fieur , c'eſt pourquoy oa Vonne pps þ5 


. Chemineraiamais,cela eſt improprement appelle route: aux def- 


centes & montees Ion necheminera ia maisſur ces plans de rou- 
tes aniueau ;T'on ne cheminera iamais aufliparlesplans des os, 
& autres telles fermetures,d'autant que cesplans ſont ſeulement 
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imaginaires & metaphyſics 3 & par conſequent tels biais & 
obliquitez ſont de beaucoup & plus generalement & propre- 
ment nommez biais,ou obliquitez,qui ont qualite de plan,que 
routes,tant de niucau que de chemin; D'icy il enſuit,que les 
beucaux qu'il nomme beueau deroute niuelece,beueau deroute 
au chemin ; beucaude face & de chemin ; beueau de faces & de 
routes, font improprement nommes pour les raiſons cy-defſus; 
auſſi roate eſt vn ancien mot Gaulois, qui n'eſt pratique &recen 

u'entre les chartiers,a qui conuient auſh Feilge des cflieux,8& 
fins Mie quand il y a trop grande charge. 

De plus, Pourquoy dire vne demie tour eſtre vn berceau de 
bout?ily a autantderaifon de dire,qu'vn berceaueſt vne demie 
tour couchee; mais I'vn & Vautre cſt impropre, puis quiils ont 
chacun leurs noms particulicrs &ſignificatits par leſquels onles 
peut diſtinguer. — : th 

\ Pourquoy dire encorele Parpain ou derriere d'vn mur cſtre oy "op oo” 
ſecondeteſte, & que la premiere teſte cſt en la face?il y peut Xa 7 
- auoir en la face ſcule deux teſtes comme aux clefs des trom- derefte, * 
pes ſur le coing , portes tant ſur le coing , que dans Van 
gle, & partant clles demeureront ſans Parpain: ledit fieur 
deuoit doncdire , qu'aux clefs ſuſdites ily auroit vne troiſic- 
meteſte ; Et Fexcuſede dire , queles deux teſtes de faceſe font 
 I'vne commelautreparla manicre defairela premiere teſte, on 
luy repliquera,quele Parpain ouderriere ſe peur auſſi fairepar la 
maniere delapremiere teſte;mais neantmoins celan'cxclud pas 
quiln'y aitpluſteurs teſtes ou faces. FTI 
\ . Erpartantieconcluray,qu'enVancienne maniere les termes #2 Fan- 
& noms des choſes ſont beaucoup plus ſignificatifs, propres & |", 

; - ' | | 
vniuerſels quiils ne ſont dans les eſcrits duditfieur, Cela eſt or- Aiken = 
dinaire & naturel a ceux qui veulent vicr defard & deguiſemenr,',1us fg 4 
de renuerſer 8& changer tout ce qu'ils peuuent, eſperant que Von carifs , ge- 
nerecognoiſtra plusrien par le moyen de cettedeſtruction;mais nram & | 
on les veitordinairement decheus & fruſtrez de leur attente; & P?'2P7es F Fx 
ce miauuais procede leur apporte autant de blaſme 8 de con- _=_ _— 
fuſion parmy. les ſcauants & experts en la cognoiſfance des cho-' 
les, quiils < eroient en moiſſonner de loiianges & de gloire. One la dex 
Mais paſſons du mota lachoſe. Enlaplanche 8.8: 9.ilmon- ,$,-a:j-7 

ftre la maniere qu'il entend pour prendre les beueaux, comme dudir fiewr 


les beueauxH B G, ſuiuant lesroutes a niucaud'vn bras, & I'a- deprendre 
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er lextius: Teſte du picd droitdelVautre; & ainfi HBD de la planche 10, ſfuie 
ſurlounrage, autles routes au cheminz& areſte du picd droit , 8 de ſes be- 
efauiſe, & ueaux ainſi pris ſur Iouurage,feauoir beucau des faces,E&chemin, 
mel expli- & beucaudeface & deroure fimplemet ſans autre excepris.Hen 
' quee por ſon fajtyne operatis enla planche r1.laquelle,pour la bien loiier,ne 
rar aut len tour,car en cete operatioil faurquele beueau H'B G 
ſoit pris quarrEment an mur,& nonſelon le biais du plan, ny de 
Pobliquite de Pareſte dupieddroir, & ce beueau HBG eftfai- 
rela meſine choſe qu'enFanciennemettreletalus, 8&de IA auoir 
lesplombs ſelonle talus,ou areſte des faces de pied droit ; com- 
me auſh le talus ſelon le biais on areſte de tableau des pieds 
droits(s'ented de porte)ainfi que ic le demdoftrerayc axvrenitis 
comeil s'eſt micux explique en leſcrir de ſon broiiillon,cy deuir 
dit, fucillet2.ligne2 9.0nilnomele plan imaginaire, ſuiuant le- 
quel I'onplace le beucau; Le plan droit aux faces & nineas Cell 
pourquoy ie mets cette fauteau rang des legeres ; & qui ſeroit 
neantmoins bien lourdea ceux qui Vexerceroient, ſuiuant qu'il 
Fademonſtrec, tant en fes eſcrits qu'es planches cy-defſus dites. 
Mais c'eſt beaucoup &'arreſter ſar des eſcrits ; il m'ennuye que 
ienefſois veriu aux demonſtrations ; neantmoins auparauant ie 
vous diray, que depuis la planche 12. iufques a la planche 24. 
les eſcrits & lesplanches ſont employez a demonftrer la pre- 
paration & conſtruRion de plager , tant la fous-eſsieu que grand 
c{sieu, quin'eſt autre choſefaire, quetrouuer la ſouſtylaire , & 
« og Fangle du ſtyle d'vn quadrant, ainfi qu'il a efte dit cy deyant, 
hg 4: fon & qui ſe peut faireauec deux lignes ſimplement, outre fetrait 
operation d; QUarre, autant, ou plus intelligiblement que ledit fieur ne 
ſons-:ſcieuſe Vafait, anectoutes les planches & efcrits ſuſdits : joint a cela 
pevt faire quiiln'eſtoit beſoin de ſon plan de niueau,ny du beucau de face 
«nec 2.lignes & niveau, & que c'eſt afſez'd'vne ligne perpendiculaire ſeule- 
entre te irat ment. Voyez ic vousprie, ficen'eſt pas abufer entierement du 
quarre, { . 
temps & dela patience du Lecteur, 


Vous remarquerez de plus, qu'enla figured'embas en la plan- 
che 24. qui enfeigne de fairetrouuer autalus les areſtes des fa- 
ces des pieds droits a plomb,que Vangle: P AE n'eſt autre cho- 
fequele biais ſclon la deſcente,oulict de deſſous de la premiere 
Retombee, ainſi qu'en la figure d'enhaut(ce que PAutheur laifſe 
a deuiner a ceux i ay pretent inſtruire;) d'autant que Ton n'eſt 


pasaſlcure qu'iceluy angle Þ A F figure d'cmbas (cruc en met- 


MC 
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me fondtionque Tangle P AF figure denhaut, n'en-ayant eſte 
rien dit enaucunlicu par ledit ftcur ; mais cone tels tableaux 
de portes taluans ouſurplombans, neſe mettent en pratique 
pourlcurs defeuoſitez & incommoditez,cette regle eſt comme. 
ſuperflue. ac | 
Les planches &s eſcrits 25. & 26:ſont employees 2 faire voir, . Memereina- 
come la ret contenue Es 12. planches cydeuant dites, ”* ſup Az 
ſe place ſur vynproie&. Ea planche & eſcrit 27.eſt la preparation of - 9 
hors Vouurage, quicſt le meſme. que ſiſur le proieft d'vneporte j,a;;e 
biaiſe I'S ne fe youluſt pas ſeruir dubiais,ou Go delictdes doel- trair,lſons- 
les qui ſonr dans leproic&tdela porte;mais d'vneligneparallele riev co eſ- 
a iceluy biais,8 quiſeroita coſte, Von ne laifſeroit pour cela de fren eftant 
conſtruire letrai& dela porte, ſeſcruant d'icelle ligne parallele hors Ppenr -: 
-—» p . & eſtort plus 
au biais & 4 coſte,en meſme foncion, que 1 elle eſtoit dans le neceſſ a 
proie&tde la porte,ſcauoir deprendretouſiours lesdeſrobemens, Jy. 6. 
ou auances des plans des pierres, par des lignes perpendiculaires -cherches 
- Licelleparallele au biais, conformEment 2 la manicre ancien--pow creuſer 
ne; mais telles propoſitions ſont ſuperflues, d'autant. qu.icelle les doclles o# 
ligne ſe peut mertredans le proie&delaporte, &que dedans,ou Pres der 
2 coſts operant par meſme manicre,. il ſuit touſiours ſembla. 
ble conſequence. Mais il eſtoit bien plus neceſſaire d'enſei-- _ 
er A faire ce qu'il ſupofe , que: de conſtruire choſes inuti- 
es, comme enfeigner de Rio fos cherches quarement, pour 
Creuſer les doelles des portes qu'il conuient faire;car ſes portes. 
ſcront fermees a pan, puis wil ne.donne. la maniere de trouuer 
les cherches, comme eſt di cy deuant. Il me dira qu'elle eſt 
marquee parle deuant de Leide, oth quieſtbien; mais il n'a 
as enſcigne que quid on viendra a faire la doelle,il faudra que 
'ouurier ſoit obligEdetenir ſa chercheparallelea lateſte, & de. 
plus biaiſe, ſelon le parement;8 que ſi on ne la creuſe ſelon cette 
obligation, effer ſera faux, & par ainſi il a laiſleadeuiner 8& fai-. 
rea Touurier ce qu'iln'a peu entendre. Deplus quandilauroit. 
enſcigne cequedeflus ;cette maniere toutesfois eſt defeftueuſe,. 
cſtant trop penible,8 d'obligation,8: ſubicttea faillir par les ou-- 
uriers,Te.demonſtreray cy apres par la manieregenerale & de 1a- 
traditive amandee appliqueea vn os en deſcente biaiſc entalus ;- 
la methode de conftruire les cherches , & ſur Parc droit ou qua- 
rement, quieſtla maniere requiſe8&la plus facile aux ouuriers, - 
a cſtant d'aucune obligation. A h 
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Lesplanches & eſcri _ aes Ocunres 
employes4 cnſci crits depuis] planche 28. iuſques Þ 
« ay a co ; 5.ſon 
litues hate ris nerl CO uQion du trait du FRI #45-ſone 
+ Ie dh1 cin- ed edeſcente biaiſc , &entalus auec t cur , & ap- 
e, & as an e treuuer les beucaux du cintre * dr les circonftances, 
arc drozt, car \.- - 9 P ANCAUX dc lit & doelles,t wort Sn quarement 
led fear of « tion du cintre droit ; & eſt la ,tantpar trait que confirma 
fait bare, Pate biaiſc,auec letalus, mi meſme choſe que la deſcent -, 
mais ſeule- 1640, & partan ctalus, mifc au iour en ſon broiiill _— 
by og yg” | ragr7 =o” non tae _ pts 
oits Ucs readt- 
words, Fl _ Capes les oaredpaer, ue os _ NOUUcaU , com- 
Py rag cnn, & les confirmer par le = Wu clquefois1's faitpar 
"_ VO god HS & planches cy defſus , oude __y Er la prolixits 
mb. oh aroiſtra cy apres par['nedes mani $4:de ſon broviillon 
—_ bar dit. ———— appli- 
| vn remarqueres l'c oY 
F rreur d - 
Ten nts mane alloplnons ame els oe pen 
exercl ſm Uoirſceu,ou ogy os airele ſemblabl " Bs C 
Mes GEES peu ſcauoir Ia mani le,que faute d'a- 
P abt -v > - _ on enait ſuppoſe = one 00 CO Pelenuation 
feckuenx , & in ſculement,puis ſur cette fauſle poſi e nez & conduire de 1a 
fan [im quadrantparla ſouſtylai poſition exerce laregle de 
ride 2 tov- fair & parfait ladite h aire & angles d'icelleauec ſon 
portin, ſera pas Cenſui e horloge par ſareglc infaillibl eclonaxc, 
par cxtraordi uiurc que 1c quadran ſerafaux,'i le, il ne laif- 
— aordinaire hazard Ton cuſtrenco = 5 NE op 
' tion d ili dniles. Et C'eſt par ladite co a your IE 
u lieu, qu'il faur comm cognoiſſance deFcſlcua- 
reglede tra encer ledirquad 
>, Ledil quadrants (quoy que we rant, autrement la 
dit ) le meſi teur par ſamanicre qui cſt(com proves vo ber: 
mequetrouuer la ſouſtylaire & I me cy deuant acſtE 
D'arc ram- icelle,a cxerce ſontrait fi yp ulty aire & 1 angle deFaxe 
pou < fon Mencer par le egos. 2, d'vn faux arc;*il Wc com 
romllon & i * Ml- 
autres - h ord bhng IF ans,qu'a nivcan & Farr ws m__ ba 
ers endroits pas de _ 5 PR donne, Ge Par re ] nfailli huge pes14 
de fa n Linve petite conſequence ; WIC 4 | =. aillible, qui! n'eſt 
excrcant le trait parvra 4 ſclon cette vraye. poſition 
; trait par vrayeregle, Feffet n'enpeur w i Wo . "ah 
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ſcacha . 

Fac pt dre ehgn repair che ten 

perccuoir lc defaur ; c 5 & quoy que petit I'on nc laiſſe pa - 
; comme par cxemple cn toutes les fucilles 
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de ſon brouillon, le tableau ou arcſte' C P coupela courbe de 
deſſus, au licudela toucher, &-partant icelle courbe cane & 
entre dans le tableau 8 fait angle 8& iaret auec iceluy, 1! y 
2 auſſi defaut au tableau D Q qui a coupe la courbe.& ne la 
touche pas au point Q, mais luyfait vn angie ou iaret, De 


plus, outre ce defaur toute la courbe cſt difforme & mal pro- 
portionee, comme ayant eſte faite ſans aucune regle ny pro- 
portion,& parcillemettoutes celles de ſon liure;Donc lon peut 


| conclure,qu'aux effers & grands arcs de ſepta hui toiſes, ou 


lus $'ileſt requis , la faute ſera cxtremement ſenſible, puis que 
For vn petit papier elle eſt tantremarquable. Mais de plus,quel- 
le methode faut-il tenir aux effets pour deſſcigner ces grands 
arcs? il n'en vapas de meſme que ſur vn petit papier; & ce 
qui a eſte prog iuſques 2 preſent pour telle maniere d'arc, 
n'acſte qu'a taſtons & ſans regles ; c'eſt pourquoy venant apro- 
pos,i'cn demonſtreray quelques-vns qui ſont des premieres co- 
gnoiſſances de ma Stercotomie , premicr Tome ducours d'Ar- 
chiteurez8&: commenceray par ceux dont les hauteurs des ſom- 
mets des arcs neſont aſſubictics, 
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. . --. Premierement, ie mets pour regle generale , qu'eſtang 
eo ' quelque rampe donnte comme BF,&PVareſte des faces du. Ta- 


fer ton bleauF E,ſoit mende laligne de la rawpeBF;& ſoit diuiſce cn 


—_ 


—_ - — Ab vo. ee” - - - - 


deux au point 0,8 aupoint O ſoit eſſeute vne ligne, autane 
7D 0 grande : bn ſera neciice & parallele 2 FE, comme K C ; 
t 


de dl, : 
kd. puis: ſoitfait OK efgalai OF, puis menec Ja ligne BK diuifee 


compas, .endeuxenN, &dupointN &par Omener la ligneND cou- 
+  _ pantlaligneBE quieſtperpendiculairea FE comme en D , 

& du point D- faire le cercle BL K: plus faut mener FH per- 
pendicuſajreaFE2,8 conduire la ligne K D,coupant FH com- 

meen H,& dupointH vous defcrirezlecercle KMF, ce qui fc 
confirmerapar O C egala OY, & les angles OYK & OCB 


efgaux chacuna vn droit ; &iceux cerelescydits ſetoucherone 
alt. 
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zupoint.K,8&.ne ſe couperont point,partant il n'y aura nul angle 


ny taret, Deplus ils roucheront laligneFE en F,& fa parallele 
cnB ; donc. 1ceux arcs rampans ne feront aucun angle ny ia- 
ret, ce-qui eſt requis,& leur coufbeBLKMFn'eſtquede deux 
ſortes de cercles ou cherches,ce qui apporte beaucoup d'cxpedi- 
tion & de facilite pour Fouurage. Et puis quand meſme iccux 
arcs ſcrojent devingt toiles de grandeur,ouplus,.il eſt: demon- 
ſtre aux premieres .cognoiſſancesde ma Stereatomie, de con- 
ſtruire_icelles cherches cn vnlicu de deux pieds d'eſpace ſcule- 
ment, ſans qu'il ſoit beſoin d'autres places , 8 qui ſeront autant 
& plus preciſes,qu'auec les ſingliots & places de vingt-toiſes, 


ainſi queTon pratique ordinairement; ce quieſt vn moyen ex- 


tremement expcditif & abrege dans I'Art de maſſoneric. Erpour 


les coupes & beuecaux,ils ſont faciles arrouucr la cherche cſtanc 
donnee, La figure monſtre que les coupes depuis K iuſques cn 
'B ſe tirentdupointD, &depuisK iuſques en Felles fe. tixent du 


pointH. . 
Er pour laclef qui eſt compoſce de-deux cherches,l'on la.cont- 14,,;;e 4 


firuirzainſi _—_ n'ya point d'epeurs ny places pour les trager.. faire ls chey- 


Soit la grande cherche a » »,& ſoitlapetitemiſedefſus, comme che compoſe 
aem, &(oitdiuile amen deux en # ,puis ſoir faite la coupe es, dedenx cher-- 
ou perpendiculaire'2 la-cherche 4 » m3. puis- mener la droitc 

47, qui ſera diuiſte en deux par e s,comme en y; ſoit fait xs: 

egal 2 er, & parle points ſoit mence laligne ps 0,8 ſoit: s 6: 

6gal 2 r m,comme auſſi s p EgaF& r 4; puis parp &. o tirer Ia 


petite cherchep » o qui touchera ha grande cherche. 4 » w» en 


#, & partantla cherchep »m,. compoſee des deux cherches,ſera. 

a cherchedelaclef, &fcra-miſe du coſte &. endroit qu'il eſt re- 

quis,ſcauoir » enK: Er les coupes elles ſeferont de cha-., _ 

P VP" 6.05 IV WP Ea meſme 

cune portion des bouts des cherches. —_ 
Enoutre, ſtFareſte'en face despicds dtoits eſtoit panchante, 'Þ 


| mo PR gee wad \ peg denant dite 
comineanxbiais en talus, & par cxeple 17. 4.aureſpett d'vne li- jagrarcyam. 


| | [an de I - "A on procedera par la manicre generale cy pant, apli- 
| faiſantrar | 


euant die, faiſanttant 72.5. que 3.6;perpendiculaires A 1r. 4, q# , aux 
&13, aumilicu de z, 5: &13; 10. ceſgal 13:5. &parallele a 17. yoga 
4. puis 9; autnilicrde 3. ro: & 9: 13-coupant 3; 6: commeen 7. 417, 
& 7.10, couparit r2.5.comme en 12. alors 7. ſera Ie centre du: pied dreiteſt 
cercle 3.10. &12, ſera lecentre duperit cercle 10. 5. 8&la con- ft oblique an 
firmationſecra parcille a Varc rampant cy deuant S & iceux-plomb,, © 
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22 Examen des Oeuures 
deux cercles ſc toucheront en 10, &touchcront 2.3. En 3. & 1, 
4. £n 5. cequi eſt requis. MEH C2E a 

- Dansles premices do ma Stereotomiec Ion verra differentes 
manicres de defcrire arcsrampans, comme 12, 3. & x. 4. ten- 
doienten vn-centre, & la hautcur.donnte & non donnte. il ſc 
verra la manieredefaireles ances de panicr d'vnc hauteur don- 
pas , les arcs furbaifſez 8 tou- 
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© mhEnEevhe ligne de A paſſant cn 

Coupe laligns \ als 

place part, pour .deſcrire vntriangle comme celuy dela pre- #989 L 

| {enrefigure V PF, &faire V Y'eſoal3A 50. 1ou quelque partic 7: & ne ſe- 

 Cicelle, fivousn'auezaſſez dephce; come cn Ha preſente figu 
 VYceſt*letiers de A'50.&partant commencantparle ler 
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de deſcrire arcsrampans, 8&4 vne hauteur de ſommite donnee, ,,... ,__ _ 


pour 5enſeruirau befoin cy-apres. Et commenceray par la pre- niere generd- = 


miere figurEqui cſtla plus 


ucrengure\ peculatiue,difant.Soit A V vneligne le por d;ſ- 
denmeauzcomie an 


#otincrture donnee,& V C foitlareſte owe arcs ri- 


aux faces des picds'droitsXplomb,ou panchans: 2 plob,quand le p«#%, 1454s: 
- mur. ou ace a point defarplothb,ou talus, ou autremet d'obli- #7 5%/-m- 


quitez au plande niveau: &panchanr quand ledit mur adel'o- = 

bliquitEauplan de nincan, Soit V.C la hauteur dela rampe; de 

plus foir L*50. vne hauteur donnee, dontFon defire quelaſom- «5; ;..11. 1. 

ctouche We: $0408P 
wt 


& continuce tant 'qu'elle perallele 2 
L 592. comme en 50. maintenantil faut auoir vne AC, «lor;L 


' rott beſoin du 
AC ;riangle cy 
ed. i ! ON apres deduit, 
gy touſiours par tiers 3 donc vous ferez Y P. auflile tiers de * Yous ſui- 
- 50, puis vous prendrez letiers de AC que mettrez au point le diſ- 


'P & delſcrires vneportion de cercle, comme icy F, pals d'vn ©9975 T non 
Þ 


point enicclle, comme en F,menerez laligne VE8FP,plus du jEncw9's 
point Y menerez laligne Y Hparallele 2V F,coupant FP,com- offes _— 
meen H, puisferez C s triple deP H; & du point# mencrez # mittes de 
D, cid: aCV,coupantL 50. commeecnD, quiſera le licu ſon original. 


onulacourbea deſcrire touchera la ligne L 50. cela fait, vous 


menerez de s, vneligne biaiſc 2 diſcretion, au reſpet de AC, 
& ſoit # 0, &ſaparallcle AQ z, puis de-C:mencerez vne ligne 
C Hpetrpendicalaire 2  o, & dtuiſerez Q Cendeux, comme 


EN 4, & par « paſlcrez laligne hs Y,parallelea «0, &. le point h 
ſera LE + A C,& du point 4 dierietsle demy cercle C Y 


Q, coupant#o0,comme <ns.De plus dupoint D menez D zeper- 


pendiculaire2AC, & coupant#s, comme ene, & foitH Q, 


efgal ae, & ſoit mencc 0 x, parallelea HOC, qui copmrs Aon, 


comme eny, puis ſoit mente la ligne H » mr. De plus foit HIQ, 
cſgal 2 « r, perpendiculaire 3A C, 8 ſoitI ws qe 2AQ », 
coupant Hz, comme'en M, puis ſoirM O parallele a H a, & ſoit 
mene O C,puis de « foit men&z T perpendiculairea O C, & 


coupant lc cercle C YQ, comme en T, foir ment T &, 
parallele # o, puis x R parallele a C V & TP, paralleleaHC, 
& fairc bc perpendiculaire a AC & cſgalaP Co mener c 6 


ar alelle 8 ou non | A V: ſoit 50s arrauot RF 
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R coupans X R,commcenR, plus mener la ligne Rh G, &fa 
 perpendiculaire Bhg, failan A 9 eſgala Rh, &mencrlaligne A 
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4 cogent R G enp,ferez Ap. efgal +h B, puis dupoint B, & ſur 
G,marquerez les repaires dufingliorZ,G, & chacun cſgal 2 
kR, lequel ſingliot aura pour longueur. Z G,8& deux fois h R; & 
Faccommoderez,8&defcrirez Varc rampant ADC,comela figu- 
re premiere. du deuant du Liure vous le demenftre , & ſcrez af- 
feure d'auoir deſcrit vnecourbe deſuite, quitouchera C V,8&ſz 
parallels N A,aux points donnez AS C, &rouchera auſſi L 50; 
enD, ce quieſtrequis-. i nib 
- inch, La ſecondeftgure eſtvneantre manierededeſcrireſemblables 
viere plus AxCS,mais plusmechaniquement, que ic deduiray briefuement, 
mechanique Vous aducrtiflantſculementdetrouuerla longueur 1x. 40; com- 
de defirire me. a. eſte cy deuant, demonſtredetrowers C, parte triangle 
a ; VEFP; 


- 12 


25.29, eſgala2. 40, puisfercz 24. 4. clgal 2 5.12, &menerez' donnte. 


lesfigures dans maStercotomie,que ic nay pas icy voulu mettre, 


du Sieur Deſargues. 25 
V FP, puts par 40. meneres4.40. 25. parallelc 411, 12, comme peut 


auſſi19.26. &17.27. &18.28, puisferez 25, 29. perpendiculai- HM, 
res,2 9.12. commeauſh26, 33.8 27.34.8 38, 35.cnapres ferez ſommet eftir 


2.9. 4. coupant 9,12, comme aupoint z.puis ferez 5. 32. cſgal $i 
29. 3. auſſi dupoint 12. &fur 32.8 39. ferez les repaires du ſin- 
gliot, comme en 39. 8& 38. chacun eſgal 25. z2.&d'iceux repai- | 
res & auecle ſingliot,8&& de meſme + eſt dit cy deuant, vous fl 
deſcrirezlademieouale 9. 32. 12. plus ferez 33.26.cſgala 41.19. | 
827. 34. clgala17. 43.&ainſide 18, puis aucc vnreglet flexi- [* 
ble, & par les points 9.45. 18. 17. 19. marquerez vne courbe; | 
8du point 8. ferez 8.8 13. cſgala 8.11.,puis menerez la ligne 13. 1 | 
i1. &Aaicellevne apenticliicc 8. », & menerez la ligne 8.45, !\k 
parallele413.1:.plus ferez 11. 6.cſgala 8.45.8 menerez 11. 6.tit 'F 
qu'elle coupe'q5. 8. comme en 7. apres ferez' 8. ».cſgal 4 11.7. 
plus dupoint 45. &ſurlalignes 15. marquerez: les repaires du 
fingliot 16, & 15. & chacun eſgala 8.y. pnis d'iccuxrepaircs 16. 
& 15, &auecclle ſingliot'demeſure 8&.maniere cy deuant dites, 
vous deſcrirez Varc rampant 9.2.11. touchant 11.12. & fa paral- 
lele 42.6. aux points 9. 1x. &touchera auſh Ia ligne 2.10.cn2. 
que Fon demandoit., | 

Ic deduiray plus au long pluſieurs autres particularitez d'icel- 


tant a cauſe dela bricfuete que ic me fuis propoſedans cet ouura- 
ge 3 qu'4 raiſon auſſi que ic les traite 1a amplement en leur 
lieu: Reprenons maintenantnosbrifecs. 
Tous fes eſcrits & planches depuis 46. iufquesa 52. & depuis: 
84. iufquesX 97.nc ſont employez qu'a conſtruire vn beucau. 
uarement, tant pour portes que pour trompes 3 ce quin'eſt que: Prolixire® 
airevnangleſolide, trois angles plans cftant donnez; comme. 4#4it fear | 
PFangle Foy doelle , Fanglede la teſte, & Vangle duli,qui-doi- yl. , _- 
. . . 403 a Un 
uent conſtruirevn cnalpiiide. & iccuxtrois angles plans ſont | , Paide 
cognus, Erpartantles petits eſcholiers d'Euclideen conſtruiror * © PS: 
vnangle folideparla 23. deF'vnzieme, Et bienquiicelle 23.con- 
ſtruiſelangleſolide parle moyen de faireles <Nes gens don-- 
nezen triangle iſocele,lon pent auſſi facilement conſtruireI'an- 
pleſolide,parle moyen de faireles anglesplans donez en trian-- 
gle retangle,8& ac 7 fois deux..Ce quiſe pouuoit demoſtrer 


cn vneſcule & ſimple figurededemy ligne, fans ſc wh x de tant. 
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de diſcours inutiles, qui ne fone queredire lameſme choſe en di- 
ucrſes paroles ; mais que voulez vous ? celuy quia quelque feſtin 
I faire eſt oblige a2 ſeruirpluſteurs plats, & neantmoins n'ayant 
peu par indigence auoir qu'vne ou deux fſortes. de viandes; 
il faut de neccfhite qu'il preſentepluſicurs fois la meſme viande. 
- ,. apres Vauoir deſguilce, autantqu'illuy a cſte poſſible. | 
y ard e 4: * Deplus, depuislaplanche53. iuſques 4 5 9. ſont demonſtrees 
raed 1 diuerſes manicres & fagons de plager,tant Veſſieu que ſous eflicu, 
ye Une me tant Lvne portedroiteſans talus, qu'auec talus ; puis a vne porte 
niere fi con= biaiſe fimplemet,plus auectalus; a vnedeſcente fimple,puisauec 
trafnte , talus; come auſha vne deſcente biatſe ſans talus,puis auec talus, 


tat embromile leſquelles fagons de faire ſe trouuerotdiuerſes,8&les moyencmert 


lee & incon- 


1 * 1» * a & 
wK5,4u prejy.. EXPETrS Qui en ſcauroict | ag o_ pas pour cela Fautre, 
ite b'9n6 mais trouueront toutes ces diue 


es facons & popes au- 

generale, ex= tant & plus difficiles, commetout Teffct dela choſe meſme par 
peditive & Vancienne methode.Et ale bien prendre, Fobliquite de laſous- 
cognue com effieu renuerſe tellement Fobie de Tepeur dutrait,que Von de- 
meeft len: fire faire , qu'on n'y recognoift quaſiplus rien qu'a rebours ou 
a7 de trauers 3 ce qui cauſe ſans doutevn bouleuerſement d'intelli- 
gence aux mediocres eſprits, qui ont ordinairementa pratiquer 
& mettre en ceuuretels traits. Et puis,ily a plus de temps & plus 
delignes a confiderer, & beaucoup moins generales que So 
Vanctenne manicreamandec,comme i'ay cy deuant remarque ; 
pourquoy done [introduire au preiudice d'vne meilleure;8& non 
ap ſculementlintroduire, mais la publicr a haute voix , comme 

Ia plus parfaite & la plus ' generale en ce qu'elle contient, ainſi 

Oxe Pap- quei'ay:monſtre au commencement de cette premicrePartie? 

plicationds - Depuis la planche & leurs eſcrits 60. iuſques 466. il monſtre 
7454 dudit 1. ficonde faireparladite methodediuersos , comme os ſimple 
_— & ſans talus;os aucc talus; os biais ; os biais auec talus;os en deſ- 
de differents Cente 3 os endeſcente8 biais aucc talus, toutes leſquelles cho-. 
ſubiets efte:t ſes derogent beaucoup a la pretendutvniuerſalite de fa maniere, 
neceſſaire, os oil dit qu'il wen faloit qu'vn ſeul exemple pour tous , comme il 
Sſuperflue ; ne eft cy deuant remarque;8:neantmoins il ſera contraint d'auoiier, 
ſeraqu 92 grid a cxerceſa methode ſur tant de differents ſubicts & plan- 
groſt £ "11, Ches cy deuant cotecs,ou pour groffir ſpn Liure, ou pour ce qu'il 
ft ſuperflue; ſtoit neceſfaire de Fexercer & demonſtrer autant de fois qu'il y 
& | elle efs 2 de differensſubiets : fi c'eſt pour groſlir ſon Liure,c'cſttromper 
neceſſaire, Ie LefGeur; fi c'eſt qu'il eſtoit beſoin del exercer ſur tant de diffe- 


Fd 


> 


Co ——— 
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rents ſubiets 3 elle ne contient done pas la generalite publice; ce ,j,,,.....,, 
quieſt conſtant par les raiſons rb cs deduites au com- 1, general:16 
mencement de ce Liurer. | 

Mais puiſque il vienta propos deparler des os, ic vous en don- 
neray & demonſtreray vn; par deux diuerſes fagons generales de 
Ia traditiue amandee dont ic meſers, qui eſt de ma Stercotomie, 
deſquels vn chacun pourra librement prendre celles qu'il luy ?ropyſrionde 
plaira, veu _ne 'vne eſtla confirmation & preuue de autre;c'eſt 7ſirnire wn 


pretenduc, 


pourquoy il eſt bonque les curicux les ſgachent routes deux ; & 2 fe 
mais aux effets & Epeurs des traits, il neſera beſoinde senſeruir 7 pb «x 'Þ 
qued'vne, fi cen'eſt enquelquepoint de doute, pour contentcr ',.,., — 
PFeſprit, on I'vne verifiera Vautre, & par — moinsde li- [ rragitine 
gnes, qu'il n'eſt porte dans la planchez8 ie vous aſſeure ſans van- amandte. 
tcrie , que cetteſ{cule demonſtration ſuffira your conſtruire tou- 
res ſortes d'ouucrtures defirees ſur vn mur droit, auec beaucoup 
moins d'embaras & beaucoup plus de facilite, qu'enla methode 
precenes generale dudir ficur, ainſi qu'ilſe verra cy apres.ll n'y 

cra parle d'eflicu,ny ſous-cſſicu,ny de plan de route aniueau, ny 
derouteauchemin, ny deſemblables noms, autant barbares 8& 
impropres qu'ils ſont nouueaux ; comme ie Pay fait voir cy de- 
uant:Ic me ſeruiray des manicres de parler propres, receuts 8& 
approuutes depuis tant de fiecles paſſes, iuſques a preſent. Pre- 
micrement, ic vous declareray la methode = 1'y tiens, & les 
choſes qu'il faut auparauant cognoiſtre. Vous ſcaurez qu'en tou- 
re deſcente ou montee ic poſe en mon epeur la deſcente ou , 
montee eſtreaniueau,quieſt s'imaginer que leplan dela deſcete w Is - 
oumontee, cſtle plande niucau; & de 1as'cxemprer de laſubie- ,,,, 
Rion delarampe ou deſcente,& n'auoir qu'vntalus ou ſurplomb, ,,.z.. 
aulicu &place d'vne deſcente ou montee,& li elle eſt biaife & cn 
talus; vous n'aurez par la methode cy dite , qu'vn biais ſurplom- 
bant;ou taluemsec quieſt commun & facile aux ouuriers, & ſe 
conceura beaucoup mieux par la figure ou cxemple, fo par le 
diſcours.Il nereſteque deſcauoir rendre le biais ſelonla deſcen- 
te ou montecA niueau,puis que Von congoit iceluy plan de deſ- 
centeou monteeeſtre le plan de niueau, ce qu'il faur ſgauoir pre- 
cedement, & eſt I'vne des premieres cognoiffances;puis ſe ſeruir 
_ d'iceluy biais4 niucau,come onſefertala conſtruction ordinaire 
des ſimples biais qui ſont reellementa niueau. Doc pour cognot- 
ſtre & reduire les biais ſelon la deſcente ou montee anitueau:vous 
cnaurcz icy vn exemplepar la preſente figure. —_ 
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Aufſfi menantlaligne de 3.8 8.point cy deuant trouue,l'on aura ,,...: 
la deſcenteſelon I biais, ou ret la couche du coufliner, © f -o 
au reſpe& du niucau 3.4. auquel niucau fi Fon met letalus ſe- deſcente /e- 
Ton lebiais trouue,par la maniere cy deſſous, comme 3.15. 8& que lon lebiav, 
15.14.ſoitparallele auniucau 3. 4.alors 3. 15.14. ſcrale couſlinet, 

Etpar meſme regle 11 3. x7. eſtoit vne ranges donnee quare- 
ment, & que I'on voulut auoir la rampe felon le biais eſtane 
3: I1. biais, donne quarement & ajniucau , operant -commea 
eſte dit cy deuant, defcriuant les portions de cercles 13. 6. 

& x1.5.puis de 6.85. efleuer des perpendiculaires a 3. 4. & tou- 
fiours on: icelle perpendiculaire,du point 6. lvenant du point: 
T3. ouicelle coupera la rampe commeen 17, mener 17;18.pa- 
raleles 4 3. 4.& coupantlaligne 5. 18. commeen 1s. fautmener 
3.18.quiſcralarampe ſclon le biais. 
De meſme ſuite, il ſera beſoin de {gauoir que des talus/ou ſur- 

plombs donnes quarement,ſfoientreduits felon le-biais, comme- 
en la figure premiere laligne B:z, eſt talus donne quarement au 
reſpe&tdu niveau A G,8& pour lereduireſclon le biais donne de-: 

_ niveau ABS. ſoitpris quelque point diſcretion ſur laligneB o, . 
come en 4,8 ſoit meneeded vneligneparallele 2 AG,come dr, .. 
laquelle coupera By, co mme en x,loit pris la diſtance-x a, & ſoit. 
portE"de Ben p,puis de p foit menes vneligneparallele4AG, | 
qui coupera B'S, comme enRz& ſoit prife la longueur BR, que 
Fon tranſportera = 4commeenz,.& puisde 7 foit menke 
la ligne # B, quiſeralerequis. Er partantFangle ABir ſeraVan. 
gledutalus,ouGB-?, Tangle de txplomb ſclon le biais,ou pro- 
prement angle dulict 8& de Pareſte de deuant dutableau, de 
quelqueporte biaife entalus ou ſurplombante. 

Etvenant Þpropos,ic demonſtreray par la premiere figure de Manere de 
la meſme. planche la maniere de deſtrie les plombs des talus, fre les plats 
ſelonle biais, quieſt proprementles areſtes des faces, ou teſtes 4 *«lus o» 
des pieds droidts.Soit A G,leniueau donne; commeauſt ABS, f? vid "_ It, 
le biais donne & a niveau ; & ſoitzB, letalus donne quarement I Fever 
&aureſpe&tdu niucau A G,8&ftl'on deſire comme du point C, © 
mener quelque plomb ſclon le biais, lon menera C »o parallcle 
a AG, & coupant la perpendiculaireo E, comme ens, puis du 
point B, comme.centce foitdeſcrite 1a portion decercte o z,cou- 
pantB z. comme: «n z, puis on menera z # paralle!es 3 AG, 

& du point C ſera mence': vne ligne: perpendiculaire aA G;, 
E 
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comme CGH, puis I'on feraG Heſgal a »#, fs du point 
H Yon meneraH Fparallcleau biais donneE'BS, & coupans 


2 #9 


6 


Imbps _ brazs pops oe 


| plombs {elin lc bras et les taluts 
Cele Fins as FROTe 


pour Redſure les bmbe des talurs oe. 
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A G comme en F, puis du point C I'on menera CF, (quiſe- 

ra le requis, &faiſant B D parallele 2iceluy C E,iccluy BD ſera 

” de face, ou teſte du pied droit, au reſpect du niucau 

Er filalignezBeſtoitvn ſurplomb, il faut faire Gbeſgala 

n «, & du point 6 mener b 4, article 2BS, & on elle coupera 

AG commeenqmener laligne C g, qui ſera leplomb ſclonle 

biais deſurplomb donne, comme aulli Vareſte de face de pied 

| droit, &c, | OE I TIE 

at plus,f z» B eſt talus donne quarement, &B F. eſtdeſ- 
reduire ls Cente donee auſſi quarement,8: le tout au reſpeR du njucau AG, 
deſcente os (ilVangle FB # cſtoit d'eſquierre,icelle decente neſeroit qu'vne 


<0, 


k an 


— 
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ſimple porte biaiſc, &filangleF B z eſtoir gras, icelle deſcente 
ne 1 qu'yne porte biaiſc ſurplombante.,Done leſurplomb ſera yay & wa- 
decequelanglegrasſurpaſſera Vangle deſquicrre; & fi iceluy wr quivn © 
angleFB zeſtoit maigre, alors icelle deſcente ſera vne porte Smp 


biaiſc en talns ; & iceluy angle m 
gure eſt mis AB, & Vang e gras Pina mis commeen GBz, & 
partantſon rameine la ligne BF en la ligne de niueau AG , 
qui cſt imaginer la deſcente ourampe eſtreramente au plan de 
niveau, & par ce moyen $'exempter de la ſubiction de la del- 
cente ou rampe; {clon la regle cy defſus ; & n'auoir en ſon lieu 
$667 ſimpleporte ſurplombante outaluente, ainſi qu'il a eſte 
it cy deuant, ce qu'eſtant conceu, & par ce moyen du biais cy 


. deuanttrouut ſelon la deſcente, Fon operera auec iceluy biais 


ſurle plan de niucau imagine, & parlemoyen auſſi du talus ou 
ſurplomb trouue, comme eſt dit cy deſſus. Ce quieſt vneregle 
generale , dont ic me ſers yo toutes ouuertures ſur vn mur 


droitz Eten conſequence de ce que deflus, ie feray voirvn os 


endeſcente biaiſcentalus, quicſtde ma Stercotomic, pratique 

ſelon la traditiue amandee, & par deux 'diuerſes manieres 

veritablement generales., pour toutes ouuertures ſur faces 
droites, | | | 


rampe 4 ni- 


aigreſcra mis comme enla fi- 9 ſmpiomb. 
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| Soirvn pande murentalus o\Ton deſire d'y faire va os, le- y,,,,,p,,. 


quel osfoit A 3. N R, marque comme il paroiſtraala face d'ice- jun de deux 
luy mur, Et ſon centre ſoir QO, foitla ligne de niueau Q. 3 . T.tou- dinerſes 1d 
chant! os en 3. ſoit eſteutelaperpendiculaire au niucau3z. O R, nieres de * 
& auſfi faparallele FA Qzrouchant Fosen A: deplus, ſoitmis —_— genc> 
Iangle dutalus ou ſurplomb,8: maigreou gras enila manicre cy j** 13 
deuant Expliquee. Etfoir pole eſtregrascommeT Q C,& par-,,,.,,. aſes 
rantI'os eſt reduit & imagine eftre vn biais furplombane.De plus /z- wt" 
& parla maniere cy deuant dite,foitT Q 5. biais, ſclon la def- appliqutes 2 
cente & R 4, plomb ſelon leſurplomb QC, & le biais Q 5, ſoit V#ocen deſ- 
iceluy os departy cnjtelles parties, que defirerez, comme cn ** 91/e avec 
H MN 27.#. & d'iceux points ſoicnttirees les coupes ducentre, joy = ls 
O,comeil ſevoitpar lafigure.Soitmente laparallelealaligneQ ,,,. 1: 


' T,commeN A,&M H, & KF, & 27. ».iuſques ſur la ligne QF, 


comme F2 9, Ar,&d'iceux points ſoicnt mencesles portions de 
cercle FC &29. D-& A 30. puisdu point C D 30. foient me- 
n&es des lignes paralleles 2QT, comme C G,& D28.8& 30 x, 


5 ſoicnt menez lesplombs piquezH » 5 &M 25. & N-4, ſoit 
aitad,&Q o&3.Zcgalazo.x,&23 quarementa QT, com- 


. me auſſiz4.quarementA iceluy QT, ſoitegalaD 28: & ainſi des 


points # &25., _. "SE AIIE: | 

Maintenant pour auoir leligou coupeH 46. & parles deux x uonmmr 
manieres,confiderant que N:A paſſe au point O,8 quepartantle & maniere 
point Z eſt lc point duplande ſonſurplomb, 8 d'aurant que 46, de trouver 
H paſſe aupoint O. Donc au plan poſant les derobements ou '- pony 
auances de chacuneretombee defiree, 8 la diſtance qu'il y a du | x hs. - 
mom aicelle, Yonauralelia;comme par cxemple23. cſtretom- ,* 


Ec oupoint,auplan reſpondant aupointH, & Zzeſtle reſpon. age Shiv 


dantde O.Doc dupoint Zdeſcriuant vneportion de cercle hp ales. 
de meſmediſtance , que O H, puis du point 23. mener la ligne 
23.7, perpendiculaire aQ 5. coupant la portion de _cercle hp, 
comme ene, puis de Z menerlaligneZ 7 E, alorsFangle 5.mE_ 
ſera le paneau du li&t ou coupe'46. H. & de meſme de la 


coupe #, '47; done # eſt ſon point au plan,menant de 3 vne 


perpendicule a Q 5. coupant le cercle hp, comme en 36. 
po Fon mene de Z paſlant en 36. le li& 36. P, partanc 
'angle Þ 36. 5. eſt le paneau pour le li ou coupe x 47. 
& lonPauroit encore aureſpet dupoint de retombee24. paſ- 
ſant par 24. vacligne perpendiculaire 2 Q 5. puis du _ i fats 


— _—c 
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gc i Y tgalayM, puis du point Y-mener # b; alors Fangle 32... 
#b, ſcra ſemblableaVangles, 36. P, & ainſi des autres, La ſe- 
code maniere pour iceux paneauxlc faitpar extrados,que beau- 
coup ſcauent, que ienedemonſtre icy pour abreger ; & deplus, 
qui ſc faitpar meſme manicre queles paneaux de doelle que ic 
vais demonſtrer. | "468-80 

Pour auoir le paneau de1a doeltle MN, dont leurs points dere- 
tombeecſont 24.4, ſoir mence par 24. vne ligne perpendiculaire 
aQs5.puis faire dy Egal 4 MN,& mener laligne y &,alors 4257. ,, - oo bo; 
ſcra le pancaude la doelle M N,qui eſt icienne manicre;8,par- paneaux ds 
cant I'on-peutpar icelle auoirauſh bien la ligne MK,comme lon delle par 
vient J'anoir M 


N, 8& parmeſme maniere. lon aurala doelle 1d, les deux di 
mais pour auoir lesdoelles par vne ſeconde manicre, comme ſes m«- 
par cxemplela doelle MN, taut conduire MN,iuſques ſur QT, | 1 S- 
& au point T mener vne ligne perpendiculaire-2 Q 5, puis de 4 
faire dV Egal INT, puis du point V.menerlaligne d z,& ſerala 
requiſe,&ainfi de tous les autres.. | ET 

Pour trouucr le cintre. quarementouarc droit, foitt mentes de F<f*n de 


phe 2:56. y , k LC. trenner te 
tous les points deretombee des lignesautant longues que beſoin |; ma 


ſcra,& paralleles4Q 5.. comme 06.8 5 I4..& 23. 9.& 3.4+& wenr par les. 


. 


25.13. &24. 12. &d7 5puis comme du Lppint S, ſoix menecla li- deax diver. 
gneS5,perpendiculaire a'Q 5.laquell AU, 
au Cintre quarement, ou arc droit 4.6.10. 7. comme QT ſert gen'r ales. 


_deniueauaTarcdela face du mur R Az.N; Maintenant pour 


auoirlaligne AON 31.illa fautprendre deQ x,& faire 6 & 7. 
paralleles a 5.5, & de pareil interyalle qu'iceluy Q x, & partant 
6. 8&7. ſera correſpondant a A.& Nz&#milicu de 6.7.ſeracor- 
reſpondant 2 O, & partant comme:en O les coupesMK,8 N 31. 
& 47.#,&Cc; Aufli au cintre quare les coupestendront au point #. 
Er pour trouner les autres points , comme HM, les faut prendre 
touſtours ſur QF, &faire 9. 33. & 35.12. Egal AQ 28. & ainſ1 
des autres,commeS 8. ſera Egal a Q G, & ainſt des autres.Donc 
pourauoirles coupes dePFarc droit , nefaut que.mener du centre 
« Par 12. 8.8 par ſeconde maniere ayant trouue le paint 8. 
& le point 12. ainſi que cy.deuant eftdit,faudra mener vne ligne 
de12.en 8.&ſerala coupe, ainſi des autres.Maintenant les points | 
L4.:T3. 7.12. 9.6. cſtanttrouuez,ilfaurdeſcrire vne gp Ccour- 
be,qui paſſe par iceux, laquelleſera clliprique, ce quilſera facile 
par le moyen de.ce qui a «ſte demonſtrecy deuant = arcs ram- 
OY "Oy F ij 


le. ligneſertiira de niucau ſes manines 
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pans,&d'vne hauteur de ſommite donnee, en cofiderant la Hgne 
6.4.7. &lahautcur5.S. &lalignederampes5. 6. ou fa parallele 
# 4.quitouche la hautcur donneeau point 4.ce.quieſt deſia tout 
rrouue plus operant, comme Tvne ou Fautreregledesarcs ram-. 
pants cy deuant dits Ienſeigne: Ton place legramd diametre45.: 
20,'0n trouue auſh les repaires duſingliot 19.:&'20, enſemble 
la longueur d'iceluy ;puis Fon deſcritla _— 6.10.7. 
4. comme on voit par la figuteaudeuant du Liure; ainftde tous 
_—_ Autres arcs droits. x | | | f q a;f? > : i # 
di dansÞ.z. Vous remarquerez quePFanciennetnaniered6noirtroispoinrs 
ciene ma» En Chacune doelle, comme 9.:10.12.puispar iceux deſeriuoitvne 
nicre, —portiondecetCle, & ainſi aroutcs les doclles.:Erpartamlaligne 
clliprique cſtoirdeſcrire de pluficurs '8 diuerſes portions decer- 
cles, quifaifoicytantant d'angles ou'iarcrs; commeil y auoit de 
doecllcs 5 qub oft Tyn"des' cas anquel ladite maniere:ancienne 
auoitbeſojin'decorre@ion& amendement; Erc'eftoir de certe 
facon queledienrDefargues deuoit donner desregles pour' les 
cherches aux fins de creuſer les doclles de toutes ſes portcs. 
_ -* - Matingendnvicteprendray la fuitedeFexamen, & diray,' que 
- laplanche-&rfcrirs7; iuſques:a 76. ſont employer a'demon- 
ſtrer parkaprer hanicre generale-dudir ficur, de conſtrui- 
reles rtaesdopluſivnutspottes;ram ſur lecoing que dans Pangle, 
_ endeſcentto pier co en - yo &en 
talus; & opetaiitrouſioatsſurdesprincipesfaux,come ſontceur 
0874} adebboputrmn;bfranits Feedres quil-deſcrit ſur - 
—— ws fans regle ny raiſonement; 


” 


— 
—— 


_—_ -- _ —_— d a 

Rn" . 2 Iz we: + 
m_ yg a+. 4. _— __— 

” - + _ 


—— - —» cw =  _ 
— a pn ” — 


— 
- - 


, po - — -,- 
be ge - 2 ——_—_w—_ "=_— PF. 37 
ff - h ms E 2 
G — _ A. = 4 
S , -_ y 


pen 
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defeFnenſes. 


aucun autheur neFauoit concey iuſquesa maintenant, & n'en 
OE” auoit 
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auoitpointtraite ; 8 nonpasde faire les choſes qui eſtojent fai- 
ees il y auoit filong temps, cn mcilleure forme & auec beaucoup 
plus d'expedition,ainfi quil a eſte cy deuant remarque,i'entends 
parlerdeſa pretendue maniere par efficu & fous-cfſieu. Ic dis- 


u'ileſtoitneceſſaire de ſcauoir la maniere detrager les arcs des: 
cesdesportes oudeſcentesſur le coing, ou dans Fangle; en- 
ſorte ack arc du berceaudela porten'cut aucun angle ou iarer, 
mais fuſt fait tout d'vne meſme courbe , & de ſuite, comme les. 
exctnples lc demonſtreront cy-apres. 


' Pafſant outrea Texamen,vous verrez que la planche 77. cſt la- 


ſemblable que la planche27. cy deuant expliquee;8 qui demon-- 
tre ſculetnene la fous-eſheu & eflicy, cſtant 2 coltedela porte, & 
operant touſiours ſur parcilles manicres;1a meſme. conſequence: 
fi despancaux; cc queiay amplementdeduit:cy deuanten la- 
planche cy.deſſus cotee. Icy ledit fieur- finit les exemples de fa: 
ctendue manicre generale;pour toutes- ouuertures &.portes- 
| ſur face droite.. | | 


& demonſtrations il a employe , pour faire-voir cette maniere-fgwres du 
qu'il promertoitmetuciltcuſement gencrale, 8&:qu'iin'en faloir £19 4447 
qu'vn exemple pour toutes ;mais aux. effetsI'on voit bien le co- oor, coſem- 
rraire; auſſheſt deer oj, 8 y-2 grande diſtance cntreT'cfer ,, ,;. ;:, 
& la parole , ou promeſlc- Il dira que c'eltoit pour ſe faire. enten- proneſes.. 
dre i fonds; 8&qu'vn ſcul exempte contient.toutes celles-1a ; Ex. 
lon luy repartira,qu'il auoit bet i gies quwaucun autre de $'en-- 
endre;&qu'itn'apas cu la veue aflez longue, pour voir iufques- 
2 la moitiE de la diſtance-du fond, ainſi qu'it eſt euident. 
Les planches &eſcrits depuis 78.iuſques a 93:ſont employez;. 
tant aux beueaux droits des trompes , qu'a:h conftrution des - 
trotmpes ſur la face droite, parvne pretendut fienne maniere,, &';,. 
va cintreſurbaiffe, eſtant requis, ce.quicit neceſſaired/examiner 4,,;e, J; 
6x rOPOONs gar ordre. om trompesſe - 
 Enpremier licu ic dis, quepourlſes- beucaux droits pour faire conftrn;ſcnt 
leli&des trompes, ils ſe trouucnt& conſtruiſent par meſme ma- £2mme les 
_ nierequeles beucaux droits desportes ;-& reſt autre choſe que 77 _ 
rrois angles plans cſtant donnes ,pour en conſtruire vn angleſo- \ 2 
lide, ainfLqu'il.a eſteamplement deduit cy deuant; aux planches _ 
_ 46. iulques252,. | Tritt rei- 
Pource quicſt deſon cintre-ſurbaifle; & cn.vn point donne ;-rerce, 
TO G 


Vous remarquerez queF-grand nombre do:planches, eſcrits Prolixit? des 
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 paneaux des de de 


3# __ Examendes Oeunres 

Fante dudit comme engdcelaplanche 80. il adeja eſte dit 8 redit encore, 
ſfenr de na- ©. ,..,* | : | "Pg 

wir dant des quit n'cn donne la manicreny larcegle, pourla conſtrution d'i- 
manierespour CEUX Arcs 3 mais illes fait ala diſcretion. & conduite de la main 
faireles ſur- de Vouurier 5 camme i aux effets & ceuures qui font grands Von 
baiſſemes des y; younoit proceder,ainſi que faitvne plume ur vne petite fucille 
conrbes 10k- qe 5apier , &touſiouts ſans regle; & partant toute Voperation 
pr ygo; nd u'il execute ſur ce faux fondement, reiiffira infailliblement auec 
eftoit bor | 17g *Etic luy donne aduis:qu'il ſera demonftte dans ma Se- 
mement ne- Qion des ſolides,qu'iceux arcs ſeront touſtours I'yne des courbes 
ceſſaire, c*me des trois ſeions coniques,ou autre manicre, par la ionRion de. 
eftent le for- deuxellipfes. - ” _ - 6x 2] 

dement /%- +:Pour fa pretenduEmaniere de trouuer les paneaux des trom- 
2 "Io " pes, 0 les deguiſemens de ſes efficux, & en la planche 81. ic 
* One le; Vais faire voir qu'elle cſt de Vancienne pratique z 8 pour deplu- 
arcs [urbs;ſ- mer cette Corncille d'Eſope, ic produiray les ſimples manieres 
ſez rouchant d'yne ſimpletrompe ſurle mur droit, ou ſurle coin, pratiqutes 
vVnpoint de felon la traditiuez mais beaucoup fondamentale:, & vous.con- 


- 


 banteurdante. gene 


64 ronteray la manicredela planche 81, cy dite contre icelle z & 
I - apres il ſcra facile de luger dela queſtion, - 

trois ſefioms  Etpremicrement ic deduiray la manicre de conſtruire ladite 

comgues, Gompeſur murdroit,ſclonVancienne, Soit KQ 8: _ Vangle 
i Que lapre- ou muron Vondeſiredefiire icelletrope. Et ſoit 8,O » fon plan, 

cendue m4- Icquel eſt icy droit;ſoit meneepar 8.s,1a ligne X 8. #c,qui repre- 
mere dudit ſerite icyle deuantd'vne trope ſurvn mur droitſans talus, quieſt 
Hor 2!” cellequeicvaisdemonſtrer, n'cſtant beſoinmaintenane de celle 
us lc coin 8. D# quepar occaſion, Soit faitle cintre de 
trompes, eft laface perpendiculaire 8, D F », puis party en tarit depieces que 

del 'ancienne, defirerez , comme en IH GE, & tout les aplobs d'iceux menes, 
& perpendiculairementſur X c ( qui repreſente auſſi vn-plan'de 

| niucau) & ſoientles coupes tirecs comme il conuiendra,les vnes 

cn O, les autres en h,Pour trouuer le pancaude lik de Tvne d'i- 

ces coco parexemple EH, Vonregardeon E H,cftant 

prog e,coupe le plan de la trompe X c, comme cn O, puis 

'on mene Q ©, iuſques auplandu deuantde la trompe, com- 

meenD, ficlle cſtoit ſfurle coin, & en O, eſtant ſur mur droit;de 

plus Fonmene de Q , paſfant cno vneligne,iuſques ens. fi c'c- 
 ſtoitpourla froſyps {ur le coin & iuſques eno, pour la trompeſur 

- murdroit, laquelle Q - repreſente le plan & plomb,que Varefte 

dela doelle duliQ HE; fait ſurle plan de niucau X c,Deplus pour 
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1atrompe ſur le coin,8 aupoint s, Fon paſſe vne ligne comme 


12. L & perpendiculaire a D Q, & Ton fait leſemblable pour la 
trompe for | mur droit, ſcauoir paſſer enovne ligne comme 8. 
O,& perpendiculaireaQ O, puis de O Ton' prend la diſtance 
OH, que Fon porte depuis O,& on elle " a ligne O8.come 
cn 8.1l'on menede Ola ligne 8. X, 8&de 8.laligne 8.Q , &par- 
rantl'angle X 8.Q, eſtlepancau duliade EH, &en la trompe 
ſurle coin,ſfil'onprend fur ſon cintre de faces cette meſme ligne, 
comme 24.16. & portee en D, coupant 12; L, comme en L, puis 
de D mener LN,&L Q,alorsN L Quieea paneau deli&pourla 
cops E H: lon procederoit de meſme,1filon requereiten latro- 

e ſur lemur droit cy dite, le paneau d'vne autre coupe, comme 
F 38.carF 38.continue iuſques en h,Tonmeinera de h.vne ligne 
iuſquesen 


Y 
ſteduliadela doelleF 38.faitſur leplande niucau X.c ainſi qu'il 
eſt dit cy deuant.Donc conformement auprecepte cy defſusI'on 
befor eſt; puis comme a eſte demonſtre cy deflus, faiſant þ x, 


cſgalabF, faut mener dehlalignexa&dex lalignex Q, par- 
tant Qs.cit le pancaudeliaF 38. p Ws) 


Donc prenant la peinede contronter & confiderer Ia manie- g,e1,,,,,,_ 
 - reduditficur, enlaplanchecy dite Br. ic croy que les deguiſe- pe dud: þeu; 
mens de ſon cſſicu ne vous empeſcheront pas de voir & co- plexche g1. 

gnoiſtre, que c'eſt la meſme choſe que la traditiue cy defſus de-  foxſe, ls 


monſtree,ce quicſttrop palpable. Vous remarquerezauſh que ſa 
trompe cy ditceſt fauſfc, la ſuppoſant cn alus, caril a laifſe lali- 


De meſine ſuite, quoy que ic ne m'eſtois propoſe de demon- 
ſtrer cnticrementlatrompe ſurle coin , d'autant'que cette pre- 
micre partic ſcravnpeu longue,neantmoins tobant icy propos, 
1'en paracheueray lademonſtration; & en meſme-tEps feray voir, 
que laſecondepretendueEmaniercvniuerſelle dudit fteur, cxer- 
cec enlaplanche 105, eſtdelatraditiue ; 8 de plus vous obſer- 
uerez dabord , qu'ellen'cſt pas vniuerſelle, & que fi Ia trompe 


eſtoiten talus elle ſeroit faufſe; pourquoy donc nommer certe- 


maniere vniuerſelle,puis qu'clle ne Feſt pas?& cette faute eſtrei- 

ter&e,tant cneſcrit 104. qu'enI'cſcrit ro5. on il n'a fait aucune 

exception; partant ila creuqu'elle eſtoit generale ; Qu'elle ne 
H 


; 
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Qulaquellelignc repreſente leplob &plan quelare- 


afſe par q vne ligne perpendiculairea-Q Y, autant grande que 


talus, le pre- 
berts enla requifition;& n'a pas dit qu'elle eſtoit'a plomb,ny que > py 
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du $ 1enr Deſargues. £1 a8 
ſoit dela craditiue, il eſtfacile deleveriher. PR” Lava 
Soitrequis de trouuer lepaneaudela coupeF z8.de Iatrom- Que /« trem- 


peſurlecoin'Q 8. Du, lonprocederaparla maniere cy deuant /* dud fur | 


dite, d'auoirlepaneau N L Q> mais ayant trouut le paneau X / __—_ 


8. delatrompedroite'Q 8, , ſoit qu'elle ſoit reclle ou ſuppo- _— 


: —v—_y nerſelle & 
Keez & ſculement pouryous en ſcruir,& quelaligne d'iceluy pa- quelle ſrroit 


neau Q 8. ſoit prolongee iuſquesen L, coupant la ligne 12. L, fauſſeþ on 

commeen L, alors vous aurezeſpargne la peine d'auoir pris la {4 «fro: en 

longueur LD, ſurle cintre defaces , comme 24. 16. ainſi qu'il a Falls. 

eſte fait cy-deuant. | 
Done ayanttout recemmet trouut les paneaux Q x4 dela cou- 7 i ney " 

peF z8.delatrope drojte Qu 8:Erde latrompeſurle coin,Q 8, ,,", oe ſor 

Þ #, Fon procederapar les raiſons cy deuant deduites,{cauoir, 


| l le comg,ſelon 
menant par d'vne ligne perpendiculaire'Q + Y,la on. elle coupe- Pancienne. 


ralaligncQ x, prolongee.commeenb, alorsI'on aura eſpargne 


la peine d'aller ſur le cintre, 8 au point 22. qui reſpond au point 
Y prendre ladiſtance22.19,pour dupoint Y faire Ybegala icel- 
le 22. 19, puisdu point Y Fon tirera laligne be,Tontrouuera lc 
point e,parle.pointde-l'cxtrados 38. bing” ar lamaniere cy 
dite, rant pourlatrompe ſurle mur droit que ſur le coin; mais 
puis que c'eſt meſme extrados.pour les deux trompes,les points 
Q_ze,ſcronten.meſme ligne auſſi bien queles points Q x 5. 
Sil'on confidere la pretendue maniere generale dudit ficur, 
demonſtreeen la planche cy dite 205. il n'y aura point de ſous- 
effieu qui-empeſche derecognoiftre;que c:cſt le meſme procede 
.deTancienne maniere cy deduite. 
Dileditficur rodlaldhoir la negatiue, diſant que cette 
maniere cy deduite n'eſt de Yancienne, I'on luy prouueraTaffir- 
Matiuc par tousles maiſtres Maſſons & apparcillcurs cognoifſ- 
ans quiremarqueront d'abord-que c'eft leur maniere vſitee. 
Maintenant ayantprouue:& demonſtrelecy deuantpropoſe, pemonftre- 
ie feray vnepetitedigreſſionpourdemonftrer la conftruttion-en- tion-de Fan- 
tiere dela.preſentetrompeſurle coin,& pour deux manicres ge- crenne trom- 
neralesſclon la traditiue, commentce en quelque point ſeule- Ihe le = 
.ment queiiecoteray.Et pour commenger de nouucau.SoitKQ a, ſe ag ft 
Fangle d'vn mur. ou Fon defire fabriquer vne trompe appellec ,;;.., ,yc- 
ſur-le coin, comme 8, D «,qui eſt le Fin donne d'icelle , & ſoit ;ales quſont 
8, D parallele a'Q «, comme auſliD s,parallelea KQ, &les an- de ls trads- 
gles 8, D.#, & 8,Q #, ſfojcnt ſemblables, ſgauoir icy quarez,& #ine coment & 
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du Sieur Deſargues. 45 
les colter, rant 8. D queD «, comme auſh 8. Q & Os, foient el 
gaux ; ſoit mencevne ligne repreſentantleplan deniueauX Os 
& ſoit deſcrit le cintre droit 8 H G#,qui elticy vndemy cercle, 
& <{tpourfairelatrompe, ainſi que difentles ouuriers , 4 deux 
foisſa monte; iceluy cintrea icy pour centre lepoint O, qui eſt 
aumilieude$.s,ſoit iceluy cintreparty en tant de pieces qu'il 
ſcra neceſſaire, faiſanttouſiours les premieresplus hautes que les 
prochaines de la clef,8eſt icy-party aux points [HG F,toutes les 
Coupes, comme 10.i& B H, & autres dojuent cſtre tirees du 
point'O,exceptEF 38.que !ay icy fait pourſeruir d'vn exemple, 
qQUE VEIFeZ Cy apTes. | Me | Rs 
_ Soit monte QU ligne pointee , quicſt perpendiculairea X c, 
comeauffiles aplombsI 9.80 H,8 G3 9.84 F, toutes paralleles 


1D Q.,ſoitdeQ, meneelaligneQ 9-,paſſant ens,comeaulkQ _ 


9 4, paiſant par qyfvit conſidert o:cendentles coupes des aplobs 
9 &4,Acauoir EH ©, & 38. Fh,quitende & coupe laligne de 


niveau X-cen @854, ſoiet de Q mentes des lignes par les points 


O&7h, = patent dela Om oo les lignes-O'D, & 
S 


h Y.Plus foientpar s, 8, menees des lignes paralleles IX. c,com- 
me « 12, & fd & pour auoir le ; B haultcur de celicu, pour 
ke-cintre deuclope des faces, ſoitregardee ou la coupe BH tend 
& coupe 'la ligne Xc,qui eſt:icy en O, ſoirfait O 35. cfgal 
12.5, & ſoit par 35 cfleutc vne perpendiculaire, comme 35. s B, 
coupant-ladite coupeB H,commeenB, alors on figne ou mar- 
quele point. B,pour s'enſeruir aux hauteurs du cintre deuelope 
des faces, & ainfi fait-on pour chacune des autres coupes ;com- 
me par exemple, la coupe 38. F, conſiderantouelletend 8 cou- 
peXc, comme enh,8: par, mener deQ [la ligne þ Y,8: 494,ainf' 
 quiilaeſte cy deuantdat zpuis faire þ y eſgal af d, & par y eſleucr 
la ligne y V perpendiculatrea X.c, 8& coupant F 38. comme cn 
V,alors I'on marquele point V,afin de scnferuir en celicu pour 
Ja hauteur du cintre deuelope. 


Vous remarquerez que Fancienne ne ſe feruoit de cette ma- 


nicre, qu'anx trompes qui auoient deux fois leur mont&e; & ©21entati? 
fur Pancien- 


Mes 


ayant leur plein cintre, 8 dont les coupes tendoient toutes au 
centre O; & neantmoins laregle cft generale ; quoy que le cintre 
fuſt ſurbaifſe;8c que les coupes ne tendiſſent au centre O,comme 
 lapreſenteÞ 38. quitend au point h, 8 toutesfois le point V eft 
Ecuue par meſme regle quelepoing B, donc Ja o__ tend au 


"S* 


Suite de la 


demonſtratis 
de la trompe, 


£6 Examen des Oeunres 
centre O,ce qui auoit beſoin d'intelligence & explication, pour 
rendre cette maniere generale. 
Conflruiun Donc deſdits points trouuez ſur toutes les coupes de latrope,& 
du cintre de= yarla maniere generale cy declarec, il en ſera conſtruitle cintre 
welope. deuelope des faces,car ayant apporte les diſtances s d, ſur & auſlt 
eſgala20.21,&d Y eſgala21.22.&ainfides autres;puis ſoit priſe 
Ia hauteur y V, & ſoit. miſe a 21, 19. & ainſides autres, 
Remargue Etvousremarquerez, qu'en quelque endroit que les coupes, 
que Fonn's commeBH, & 38.'F, &c. auront coupe la ligne de niucau 
que faire XN. c,commeen O, & h, & deQ, par O & h, mener les lignes 
d'extrades, OD & hY,lefdits points D & Y, ſeront les centres des coupes du 
fmon quepo#r re deuelope, ainſi que O 8&4, leſont du cintre droit 8. H G #, 
ſeconde ma- ; 
gs; & partantla coupe 19. ſeratiree de 22, &les autres de 24. & ain 
| il n'eſt beſoin d'cxtrados que pour vne ſeconde maniere, pour 
voir & cognoiſtre {1 Fon a eſte precis. | 
Er pour faire la ligne 20.19.18. 14. Ton ade couſtume dela 
trouuer par des —_ de ligne de milieu, comme cn 42. 


maisi'endeduiray Perreur enlaſccondeParticyſur la trompe ſur- 
baiſlte & biaiſe, 8&c. - 


% 


% 


De playpour trouuer les pancaux de doelles, comme de 8.1. 
0 mount Fonaſfonpremicrlict, qui eſt 8. Q 3ilneſt queſtion que del, au- 
C5 Paneanx admin By rg RN... 
d: delle ds Jul ayant confidere on iltend, commecen O, puis de -Q. mener 
Ludite trompe QO D, puis par 40. bout delalignedeplandu plomb ac I, qui 
eſt 9. Ion mene vne perpendiculaire a D Q,, comme 40.M, puis 
prenit ſur le cintre deuelope 24.28.o0u detace 8. D,la ligne qui 
reſpond, tant aucentredela coupe 10. I, comea ſon plomb, qui 
partanteſt icy 24. 17. que on tranſporte en D M,coupant 40.M, 
comme en M, qui eſt la longueur reſpondantea1, & Q M,ſera 
eſgaleaP Q, puis mener la ligne 8. P, & egalea 8.1, partant 
8..P Q-ſcralc paneau delapremiere doeclle & ainſi des autres. 
Pour trouner Et pour trouuer le paneau deli ponr la teſte, come parexemple 
p 209," 10.1, Fonprocedera ſur les manieres generales cy dites, car ayant: 
== agg * troune kepointM, & lepointD, ilnefautque de D mener la li- 
4 E, - b.x- gncDMZ,alors QM Z,ſcra paneau de lift-10. I, ſeruant pour 
trades pour ICelles teſtes, 8 partantil n'eſt beſoin d'extrados,que pour ſecon- 
iceux, que . demaniere, ce quiſuffitpour le 10669þ 
pour ſeconde Mais ie vous diray quien laplanche 92.eſt vne maniere au dire 
meniere. duditficur , pour eſpargner la place, laquelle maniere n'eſt autre 
choſe, quefi parla traditiue cy deuant deduite Ion exercoit,come ' 


du Sieur Deſargues. L7 
par porft] & ſur vnplan perpendiculaire, & fitue quarement aux 
taces,& paſſant aucentre dela trompe, ce qui eſt le meſme que 
Ionexerceſurleplandeniueau accoultume ; & qui paſſe au cen- 
tredela trompe. | | 


Vous remarquerez que ce qu'il dit, que le li oucoupedes X. 61] 
premieres retombees va quelquefois couper bien loin laligne de pe dudu fm 
niucau,'il en arriue autantaulidtou coupes des clefs, d'aller faite: pow 
couper ordinairement plus loing lalignea plomb cy deuant dite, eſpargner 
ainſ1 que le pourrez voir par ſa meſmeplanche, cy dite, & partant * endent | 
1 as. te, PATERTE plus on co 

De plus ba lanch ſtlameſme maniere cy dite, / LH 

plusla p e 93. ct la antere Cy dite, eXCePteE poment 
qu'au lieu du mur aplomb, ille fait en talus, & d'vn talus requis 
en vnetrompea face droitc, cequelon eſtlibrede fairc, qui eſt le 
melſmequeli en anciennemaniere Ton exergoit ſur __ ram- 
pant d'vnetrompe, & paſlanttouſtours au centre d'icelle, ce que 
Ton eſt libredetaire, en faifant les aplombs ſur le rampant,au lieu 
deles faireſur le plande niveau, - - "Oe 

La planche 94. eſt auoiite duditfieur eſtre de Vancienne, ce £4 mere 
qui fait que ie paſſeaux planches & eſcrits 95. 96. 97. les deux VO m de 
dernieres deſquelles ſont deux manieres de trouucr lespaneausx ,,,.... 4 
dedoelle,ou delict, auec deux lignes ſeulement, $'entend apres la de deux 1;- 
preparation faite des cflicux,ſous-cfhicux, & cercles & toutes les gnes ſeules 
choſes requiſes, ce quieſtlemeſmequ'aux biais delancienne ma- / preparat.s 
nierc, la preparation eſtant faite, comme lebiais & aplomb, puis _ faue 
vn cercle, il nya plus qu'vne ou deux lignes a tirer pour auoir ;» 2s _ _ 
leſquels des paneaux dedoelle on..de-li& Fon defirera ; 8 cette Ab . mY "my 
manicre duditſieur , n'eſt autre choſe qu'aux quadrans, trouuer P;1clinaivn 
inclination que quelque ligne horaire fait auec Taxe, 8 ſe ſer- des lignes 
uant pour abbreutationdes preparations,d'auoirtrouue la fouſty- horarres 2 
laire,& Vangle d'icellea Faxe, ceque iepalle briefuement. Faxe, 

Leditfienr enſes.eſcrits fucillet 55. go=s 2 vn particulier,du- | 
quel il doute qu'ilne Fentedea fonds,dit ences termes. Te luy veux 6 f) R nit 
donner dequoy me conuaincre,quand 7 afſenre qu il ue mentend a fonds, oy Ani 
ſtiltronne auparanant que ie publie vne manieregenerale de trouner tant : : 
le lift que doelle d'ne ſeule ligne ſeulement ; = la preparation faite, 1 

r 


# auoueray qu'il wentend a fonds Te owes ois audit fieur en deux ny le prope 


| paroles quiconcluroient ſonpropole;mais ie craindrois que Ce- du defy »'ef 
luy a qui ce defy eſt fait,n'cuſt droit de me reprocher, queraurois pas de grand 
eſtE audeuant de ſes lauriers;neantmoins le chemin'eſt amplemet 7. 


I ij 


44 Examen des Oennres 


ouuert parles eſclairciſſemens & declarations cy deuintFe diray 
pour concluſion, quelepropoſe ny la folution n'eſt pas de grand 

Vous remarquerez les manquemes des deux planches 96.8 97, 
&enh premiere planche, tantfigure d'enhaut, que d'enbas le 
paneaupourBD, eſt Yangle2. A z, aulicu de3.Ay,&en'la ſecon- 
deplanche,figure d'en bas lepaneau de X G, eft _— deſuple- 
ment deK A x, 2deux angles droits,& nonpas VangleKA x, car 
leditfieur opere pardehors I ceuure,ainfiqu'f Fenfeigne dans fes 
principes 5 ce quiterminera lapremiere Partic de Iexamen, le- 
quelset fiend plus loin que ic n'eſperois, 


SECONDE 


du Sieur Deſargues; 


£9 
SAHARA AAAS 


SECONDE PARTIE, 


ET SVITE. DE LEXAMEN DV LIVRE 
de la coupe, des pierres __ —_— 
"= "Dlingues.. --; {nx 


f 


e4 commencer a la planche 97. & fiir ou: fintt 
- leatt Linre. 


"E commenceray cette feconde Partic par. ta temarque que: 
| ferezauecmoy de lafigi =0N a planche 97. 
ui eft yne autre manigere det Para! oi com- 
medi cſtde la ſous-eſheu&chaite> Laggelfgmanicre oſt ab- £4*%* 27s 
_ folument fauſſe,carildirqueKang lcBy Ne 
& chemin(s entendroulic t51.0 an ws the ts,8& quaremer 
aux faces & niucat;&ainſiigqueledietien 
auroit lieufi la deſcenite biziſe anne þ alin 


EFalys ; mais lapre. maniere de 


Li 


- Tarts" Ja mot ; . paration,.. 


ftintion deproceder,6 en aloilt queT'angleNB C, fuſt- 
le ſuplement deangle deface & niucaua deux droits,8& non pas.: 
t faire droit 8 toufiours continuer Ia ligne N+C, iuſques ſur 
ha ligne BN. _ MAT OREN 

De plus, quand le niucau eſt auec le chemin, qui eſtA dire, 

quandil ny a point de deſcente ny rampe;, alors laligneN C, ſe: 
trouucſurlaligneBN, & AN, ſera le demy cercle pourla pre-- 
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du Sieur Deſargues. $1 
Paſfantoutre,icdiray que les cſcrits. &.planches 98. iuſques 


aux Ie 103. ſont ore adiucrſcs maniercs particulic- 


” MICS. parti- 


xes de trait pratiquees par lediticur , qui n'>t autre choſe que tulicrer dudje 


cc quiſe pratique dans Pancienne; comme. ie vais verifier par fenr ſont de 


vne canonicre,& qui conuicndra 2 Iexemple d'vne qu'il don- *vaienne. 
nc 2laplanche 103. 4 ; 
Soitleplandelacanoniere 8. 2. 3. », ſoit 8. «, leplan de de- £4 canomere 
uant &2.3.leplan dederricre. Soitle cercle 8. D mM, cintre de r arte dudit 
face de deuant; & ſoit2.43. telle courbe que defirerez ou portis jth bb oe 


du cintre de face de derriere ,8ſaitzfmytalus done pour le der-.;,, i, ©. 


Ky 


-vous executerdx mechaniquemert la li- 


- 


ricre, Etfi defirez Q leplandeP[arcite dela doclle;comme Icy ſubeftion, . - 


| | ue coupant 9. Q,com- 
me enz, iccluy # &f egalc » m,& NG FixgalafmEriivous 


vouler partir lacourbeenticre dudit cintre de facede derricte 


cn Egaleportion,ou'correſpondanteaux partics ducintrede face 


_ cy deuanc nicyRgs 5 vn point defdites partitions,ſans qu'il 
-, vous umportequel | 
Qu iautmener# f,pery 
S'cntend ma, parallele 42.3. mainten*®,t fi.lon deſirele pancau 
dedoelle 8.1, I'S opere parla manicre'destrompes,prenant Q 9. 5,;;. 4: 1, 


plomb &'arcſte de doelle 9. 7, rendeaupoine 


< 


endiculaire 22. 3 &faircr f; clgalim's, 


& faire 9.32. ſon Egal: puis-I-32..1 ali.Q R;8& faiſant R 8. demonſftratis | 


clgali8.IalorsQ 8. R ſera Fangle des pancaux de doclle, Et. #wnecane- 


- pour trouuer le point 4. Fonvperera, comme' il vicnt d'cſtre dit, a y- 
prenant Qz, & faire 44. ſon'elgal, puis 44-2. ſcracſgal 3 Qs. —recmy 
& 4.2.clgalera 2.58 alors R,8.4.2.fera tout lepancaude doclle 


de. I,8 2.5, quiont pourplan 8. 9.2. &ainfidetout autrepa- | 
neauztant de doelle quedeli,ce quiet purcment de Vancien-: - 
Nc manicre..- FO 


 Erfiledit fieur diſoit, | quiil ne pratique ny ne defirequel'on 


- aillechercher lepoint Q, car aux portes qui ont leurs tableaux —* 


TRLEINns $0 Yom pasdepoint Q, il luy ſera. replique, que 
ans ſeſcruir dupoinrQ lon nelaiſfera de rrouuerles pancaux 
requis,& touftours parmeſme maniere deV'ancienne cy deuant | 
dite, comme par cxcimpleprenaht2.9:& failant 9.7 ,ſon cſgal, 


pls prendrer 1,eſleuatis ouposfil8 ſcracigal 22.R,&touſiours 


8. c{gal 2 8.1, &ppur lepoint4. ſera pris 8. 7, quetranſpor- 


ecrez cnquelqueligne,comme en 9g. r,&faiſant 9,6. clgalaf's, 


A i 


Que ler ma-- 


fe  Erxamen des Oceuures 

ators r 6; eſgalcra $8.4. & rouſiours 2:4.cgale 22:48 ainfides au. 
eres pancaux de doelle ou —_ elgard de combien eſtla dif. 
ference de vos points requis, cfleuez fur le niueau du deuant 8& 
derrierez comme par cO—— lepoint:, cft plus eflcue ſur le ni- 
neau, que le point 8. de Ja hauteur #'5, auſhiic me ſuis ſeruy 
dece als pour leporfil. Etpartant 8. R 4. 2. fera le paneay de 
doelle requis,&c. &ſansfe ſeruirdu point Q\, ErtitPFon poſoit la 
canoniere endeſcente,sented que 2.z.derrierefuſt plus bas que 
te niuean,comme dela diſtance r g. Ervoulant trouuerle porfil, 
de 9. 2.4yant fait 9, r, cſgala 9.2. puis r Soy a8.s, 
& re. cfgal aladefcente cy ditc,alots Ion tera 2 R,elgala gl, & 
ain des autres , ſurle fondement cy dit, qui eſt purement dela: 
traditiue;; zinſtqueles cognoifſansle pourront conclurrepar le 

proced&cy defſus, reconfronte au procede duditfieur; 
Sera remarque,qu'ily a crreurenla planche ro2:quieſt, qu'e- 
re. 1, Rant vnedeſc Sobic ecntalus, &lesarcſtes defaceaplomb, 
retendaes * Choſe quine ſepratique,2 cauſede ſes-defefuoſitez , de reduire 
4 icelle deſcente ſans talus, $'entend que diminuant la deſcente de 


maneres dy. >> | $--— 6s OE. | , 00 

dit feur. Ecequ'ilyadetalus,alors ce ne fera plus qu'vne deſcente biaiſe 
mais il dit; la reduQtioneſtant faiteparle-moyen du triangle re- 
Rangle,que Von opercra pour parler ſelon ſon Jargonyper les rou- 
zes nineltes fimplement, qui eft le biats felon le p 


plan de ni- 

Ucau, ; | | | 
IeFaduifequ'itfaudra operer parle biais, ſelonle plan perpen- 
diculaire au talus, s'entend-iceluy biais reduit pour areite: de 
face 4 plomb,& non parle biais, ſelonle plan deniucau ſimple- 
ment ,fi lon veurFexemprterde fauſlere; & la figure d'embas de 
ladite planche, neſeruira pas d'cxcuſe, quoy queles meſures re- 
uiennentace que ie viens d enſceigner, car ledit fieur n'enſeigne 
pas deles coftruire. En la'methodedont ie meſers dans ma Ste- 
reotomie, reduifant les deſcentes biaifes en talus,en ſimple biais 
ſurplombane ou-raluant , eſfanr plus facile aux ouuriers d'cffe- 
Ruer vn biais entalus,qu'vnedetcente de caue biaiſe;mais aupa- 
rauantiereduitsle biais donne de niveau en biais, ſelonla if 
centepar les premieres cognoifſances, dont i'en ay donne cy 
deuant: vn excmple general envn os, endeſcentebiaiſe &en ta- 
Ins, qui aux intelligens fuffira pour toute ouucrture: requiſe ſur 
Y.mur drott,. | 


Er fcrone- 
mant d.nn 4 
aud fienr. 


Venant 


: du Sieur Deſargues. #3 
Venant icy a propos, ie donneray encor vn exemple detrompe 
par deux diuerſes maniercs penernengor toutes trompes a face 


negaux, _ - 4 


droite,& perpendiculairc, rampante ſurbaiſlec biaiſc , d'angles 
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au Sieur Deſargues. SS 
... Yoit angle d'vne muraille donnee MA B,& ſoitle plande la Dogs | 
trompe, C DB, & de C, ſoit mente laligne C B,que nouspren- muwgrbiaify 
drons icy pour le niueau. De plus, ſoit donne arc. ſurbaifle. C 3, d angles ine- i 
2. 8. B, &loit iccluy diuiſe entant de parties, que Vondefirera, gaux & ſur- þ 
comme icy en cinq, ſcauoir aux points, z.2.8&c. ainſi qu'il ſe voit *iſcs, faite , 
par la figure : ſoientles coupes mentes iuſques ſur C B,comme Fr IEF MERE 
3: F.2. K &ſoientmenez les aplombs ou perpendicule alaligne | ;.*® /'* 
CB, comme 3.P, & 2. 40. plus des points P.8& 40. &dupoint A, j, PS 
ſoient meneesles Hgnes PO, & 40. G,comme aufliF Z& KY. cmente or 
Maintenant pour auoirlecintredeface, ſoit mente la ligne amandte. = 
' AD, coupant CB, commeenE,8: dupoint'E, foit cflenge lali- 
/ gne E's. perpendiculairea CB, plusfoitE '9.8&D, 10, perpen- Methed: de 
_ diculairea AD, & ſoiticeluyE 9. eſgal AE 8. plus ſoit dupoine fr 9» dtne- 
A, &par 9. menteelaligne A-9. coupant D. 10. comme en 0. * & covers 
& deplusſurvneligne comme27. 34. ſoit fait 27.28. eſgal\D Eg ſs 
Y,& 27.29. clgali D G,& 27.30. clgalaD-Z, & 27. 31. clgali manor 
D O,8& 27. 32. cſgalaD C, puis ſoient efleutes les perpendicu- 
lairesa'27. 34. comme 27.25. & 36.29. & 31.33. Deplus ſoit, 
tant du point G,que O, mene GH, & OX, parallelea C B,puis | 
ſoit fait K 12, cſgalaG H, &F, 42.eſgal\ OX, puis ſoit efleue | 
perpendiculairement a CB, 4.2. 4.812. 5. coupant les coupes , 
comme en 4. &5, plus ſera fait Ele 33. du cintre cſ{gala 42. 4. 8& 
29. 26,clgala 12.5. &27.25, {gala D, 10.8 des points 28. & 
|  30.ſerontmentes les.coupes 26.8 3z. puis par les points 32. & 
33-8£26. 8& 25, ſera deſcritevne 7 elliptique, qui aura pour 


grand diametredroit oo C, iufques'ou C D, cor AB, *F aute audit 
ur'32. 27..& quiſe pourra deſcrire auec fear de n's- 


- > _ 
—_ <p « 
— ow+ 7 oo - . Z 
cron = A ————_—_— 
. - 
a ee * l _— — — ——— - ® 


uis porte depuis 32. & 2/7 ..& 
c {ingliot, parla manierc cydeuant declaree aux arcs rampans- #- narre ny 
d'yne hauteur de ſommitedonnee; niais ſans aller chercher ſes 49nn6. les 
| lignes fi logues,icdemoſtreray dans maStereotomicla methode "I" E - 
;. dedeſcrirecetteligne25.8& 26.8 33. 32. ſans ſortir du champ; +, - 7 k 
| comme auſli ic demonſtrerayla methode de faircles cherches, (7, ;yumyes; | Io: 
pour creuſer chacune doelle,faite de tant depieces que Fonvou- quipartane Fi 
dra, ce quia eſte incognuiuſques Apreſent. = | demenre im- fi 
* Pour te doclles destrompes dudit ficur , elles demeurcront parfarte :.c@- | 
ſans creuſer, d'autant qu'il n'en donneles cherches,& n'enparle ”* Bas 
. aucunement dans ſon Liure, cc qui fait croire qr ere Pa rs es 
xont imparfaites, & c'eſt-la on eſt le noeud dela difficulte, auſh trompes qui 
bien queſur laface ou cintre du deuant d'vne trompe,la metho- ſunr fuuſſes 


L ij 


. Examen des Oeuures | 
& deffeftk- dede defcrire conuenablement la courbe 25. 8:26. & z32.tanter 
enſes. Fyne ouen Vautre des manicres cy deuant dites. 

Pour fairele cintre de face parlaſeconde maniere,faut operer 

Seconde m4- par extrados, & ligne de pante ou portil : commedu point A , & 
wo” a & au point G,8 40. mener les portions de cercles G M, & 40.5S, 
_ __ puis faire MQ &SR, ariiits & perpendicutc 4M A, & faire 
”* S R,eſgali 4o. 2.puis du point A,& par R,mener vne ligne cou- 
pant M Q,, commeen Q,puis prendre M Q, pour opt au 

int 29, & ferez 29. 26. clgal 2 hdite MQ), & ainſi de tous 

s autres; & pour trouuer les coupes, comme 33. 36. ellesſe 
trouueront par extrados,opecrantpar meſme maniere oF dite. 
Peourfizreles - Pour trouuerles doclles, faut faire L N,efgal a A C, puis 
aeelles par prendreVinterualle A O,le portanten 3r.34. puis ferez N,19.cf- 
les 2. manie- 9.2] 434: 33. & Lz 19 cſgal3 32. 33. puis mener 19. N8&1sg. L, & 
ns ay 7" partantN 19. L.ſerapremierpancau de doelle , & ainſtdes au- 
ye «- tFrcs. Etpourſeconde maniere , Ionla ferzparligne de pente cy 
non. 3 lapre. deuant expliquee. Et ſera fait rg. N,c{gala A V, &touſtours 19. 
cifondels L.eſgala 33.32.quoy quily ait vnc autre maniere detrouuer Ig. 
planche.. T,parlecintre droit, ou fondamental;que-ic n'explique en cet 

endroit, pour briefucte. i 

\-Pourtrouuer les paneaux des lifts,.comme'par exemple, pour 
Pour fiireles 34+ ſoit faitdupoint N, la portion de cercle pages 21, clgxl aA, 
his ou teſtes T, puis prendre 30.33. le porter au point 19. faifaut vnpoint ſur 
par les2., d;- 14 portion du cerclepique cy'deuant fait , comme en 2r.puis du 
eſs ms- point 21. cn paſſant par 19; ſoitmene 19.-23.&N.r9, 23. ſera le 
"I pancau de lic, pourlacommiſſure 3.4.8 ainfi de tous les antres, 
Er pour trouuer le paneaudelic, par exemple 2. 5. parſeconde 
maniere,outre celledeletrouuer par extrados, queien'inſerc- 
raypointicy,d'autant qu'elle feroit fuperflue,l'on menera par G, 
ha ligne G 13. perpendiculairea A Y,puisFon fera A 13; eſgal 2 

. N, 20. puisdupoint Y,paſſanta xy. Ion'menera la ligne 13. 14. 
 & Arg. 14, ferxle paneau requis,& eſgal 4 N. 20. & ainſi des au- 
tres. - Vous ſcaurez auſlrque Y 13. > elpala 38. 26. & cſt le. 


meſme que Vancienne demonſtree cy deuant, enla trempe fim- 
plementſurtecoin. 

Etpour auoir les beucaux des liQs,fautles trois angles plans» 
eſtant. donnes-commelepaneau de doelle,& deli de face,con- 
firuircvnangle ſolide par la vingt-troiſieme de I'vnzieſine d'Eu- 
clide; & quoy que par triangles equilateraux,l'onle peut —_ 


du Sieur Deſargnes. = 

auffi par deux triangles reQangles, T'ay bricuementdeduit les 
deſcriptions cy defſus, & comme en pallant, d'autant que dans 
ma Stereotomie elles ſcront narreesplus aulong, f 

Deplus,les planches &eſcrits 104. iuſques4 114. planche der- Q#e les ma- 
nicre du Liure, ſont employecs a diuers porfils, tant deporte que 7 exer- 
detrompe, au 'ne ſont autres que la manicre ancienne, finon fldid, pore 
quelques deſguiſcmens, &autres choſes qu'il a voulu adiouſter, 7;,. TINY 
ot il eſttombe dans Ferrcur,ainſi que ic feray voir en la ſuite; ciewne. 
neantmoins leditfieur donne ſes manicres cy dites en deux di- | 
ſtributions ; I'vne pour eſtreſa deuzitme manierevniuerſelleap- 
pliquee en la comp delaplanche 105. & quelqu'vn des porfils, 
comme cnlaplanche 100.qu'il dit cftre vneſtenne maniere nou- 
nelle,2 quoy il eſt facile dereſpondre,8& demonſtrer le contraire.. 

Pour faire court, La planche Tog. eſt la meſme choſe que Ia 
planche 81. & reſt point pratiquee par autre maniere, ce qui ſc 
peutvoira'Fceil par lesmoins cognoifſans ; auſſie croy.quele- _ .., -_ 
dit ficur nc le pretendra pas,ſfinon qu'il pourra dire ſophiſtique- Que fa mas 


ment,qu'il entend parler de la ſeconderelte, & d'y appliquer le je h => - 


. 


cy defſus, que cette manicre n'cſtpoint autre que la maniere de ſ* pratique 
Ha planche 8x. c'eſt dire, que tant la premicreque ſecondeteſte, ſelm Van-- 
fepratiquent ſur meſme fondement 8& moyen fon que Fautre;z & nc. 
que Ty fait'yoir eſtre de Vancienne, cn Iexamen de la planche. 

cy deſfus dite 8x, of vous aurcz recours pour obuicr aux redi- 

tes, C'autant query ay amplement ſatisfait, _ 

Vous remarquerez qu'en laditcplanche 105..cette pretendus:, _ 
manicre vninerſelle d'ajuſter le paneauala ſeconde teſte,eft fi url ay I. 
peu vniuerſelle & generale,que ſans fortir dela trompe meſine,. 4:1, ;,,,,, , 
fi icellecſtoit ot. elle ſcroit fauſle. Fil 6 0, qu'ila opere tos, ef folk 
__envne trompeaplomb, & non pas ataluszce 4 n'cmpeſchicra pas uneyſe He "4 
ue ceux qu'il pretend inſtruire, ne deuineront pas que ſa regle que feelle 
ſoit fi eſtroitement vniuerſelle,cſtant donnee fans exception, par eftoit en ralus. 


ledir ficur 8 qualificed*vniuerſalite ; car ildeuoit donc dire yni- Ps 


nerſelle pour toutes trompes aplomb, & alors elle n'auroir poine 
de defaut ;aufſiFanciennenela donne que pour les. trompes a 
plomb. | _—_ ” 
, La ſeconde manicreduditfieureſt,dit-i},cnVeſcrit de ha plan- 
che 104. Par le moyen des aſoietes nincltes & porfils des vontes done 
fagon plus generale que Fordinaire de la vitille maniere. me 


ſont de Þ ah. 


pancau , par le moyendela premiere teſte 3 Mais quand i'ay dit ſreand: - refs 
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 -= Vousremarquerez que ſes paroles ſont toutes abſolument fauſ: 
Ws ro " (es, en dd Banieco parles porfils ſoit plus generale 
few ſont quelancicnne, dautant qu'clleeſtla meſme; a exception , que 
faxſſesded= oil Va voulu plus cſtendre que Vancienne maniere n'afait, il y 
re queſ«pre= a commis des abſurditez , la prenant generale ainſi qu'il la don- 
cendne m4" v1; commepar cxemple, ainſi que ic Iay demonſtre cy deuant, 
x -h Jeu .;, & demonſtreray le cy deflus dit par ſes figures meſmes, quiſe- 
_ Lavciew. FOR toutes examines & derang, EO. 
we, _. Premicrement la planche 104. enſcigne de poſer le plan du 

"IP parpain-ou ſeconde teſte, ſoit droit,oucourbe,8 aurcipeR de la 
emiere face, enſemble ſon eſlcuation ſoit vn berceau,ou autre, 
eplus Veſcrit 8 planche 106. n'eſt quaſique melme choſe, la- 

quelle explique {a maniere de ord par pork], & la donne 

pour premiere maniereparticulicre,mais nouuelle. . 

 TIeluydeniequ'clle ſoit nouueclle,n'cſtant que la manicre d'ope-- 
QueT ancien- rer par portils de Vancienne,excepte queTFancienne ne Iemploye 
= 7" an (ice od ledit ſficur Vapplique;d'autantqueliemployir acclfu - 
— jet,icelle regle bs telle reſtritio, que files lifts --"{ raters de 
Gion,oh led;s derriere eſtoient biais aureſpedt des lids de doelle de la delcete, 


fewr Fapph- icelleregleſcroiteſchoiite.ll en arriueroitle meſme;fi icelle del- 
Jute cente eſtoit ebraſced'vn coſte,ou ficlle Feſtoit des deux, Etvoyla 
| povemarromtec manicre neſcſert querarcment de tels-por- 


Is enceſubijea, dautant, qu'clle a vne maniere generale pour 
iceux,quicſtlatroiſfieſme Sece.atinre la meſme des viz S.Gilles 
quarrecs. Et pour yous expliquer que<c'eſt que la planche, tant 
106. que107. Ceſt yne deſcente dont le berceau rencontre vn 

ace ; & dirctement,s'entend. que les lifts des doelles 
du berceaude ladcſcentes'enfilent,ou ſont paralleles aulict des 
doclles du berceau, auqueleſt larencontre ; {i ledit fieur ne veut 
quela planche 106.ſfoit demeſmequeio7.clleſctrouucrala me(- 

 mequeleurſujuante 117. 
Vouspoutrez maintenantexaminer & determiner., fi ce que 
- Yaydit au precedent eſt vray, ſgachant qu'il opere par parfils, 8 
rle moyendeTeffet du lic, ou arcſte de doelle du berceau de 
2 deſcente;faitauccVarcſite oulit de doelleduberceau rencon- 
re: & vous denneray vn exemple ſur ſa figure meſmedelaplan- 
che 107. & diray queſon grand triangle 'Z em, figure d'cnhaut 
eſt ſemblable aux triangles X od,& que a Feſt la ligne de niucau, 
& M Z,I,X O, luy ſontparallcles,Z 2 & O 4:ſont les plombs du 


au Sieur Deſargues. JS9 
talus ſclon te biais, ou areſte des faces du pied droit, Z meſt por- 
fil deladeſcente,ſelonle biais;7.'5. F, eſt Veleuarion duberceau, 
ycncontrantle berccau deladeſcente, Et maintenantvous voyez 
ue cette manicreopereſclon les porfils de Fancienne, en laif- 
antles porfils, comme dela deſcente Z m,8 1; ou ils ſerencon- 
trent,8 nelesrameineen vn point ; mais la figure dela planche 
106,les rameine tous{ur vn point de principe, au moins {ion la 
yeut excmpter de fauſlets; ce que fait Fancicnne, ainſi comme il 
ſe verra enſuite, parles diuerſes manieres d'exercer'porfils. OF 
| Maintcnantvouspouuez juger &concluredela maunaiſe ex- (Xu, 
P tf feeur $expli- 
plication dudit fieur ; & de quelle forte il fe fait entendre  veri- que fort mat, 
tablement ic ne croy pas, qu'ily aitencor vahomme qui $s'expli- &qu'ily « eu 
que {1 mal: pour des Auteurs,ie vous puts afſcurer que ren oy leu %eaxcoup de 
aſſez grande quantit ; mais que le pire s'entend & "_ lque pa 1 ay 
micux{anscomparaiſon; auſh iceux Auteurs n'auotentle deflein eh _ 
de cacher le myſtere,8& s'enrichir des conceptions des autres, Et a | 
vous diray,qu'tl me fallutreſoudre aperdre beaucoup detemps 4 
.cct cxamen, lors que icdcliberay de le faire. Que ton le 
 Maispaſſancoutre, ie diray que tous les reftes deſes porfils reFe des por- 
EXCTCES Re differentes pieces cy apres cotees,ne ſontqu'vnemeſ- fls dudit 
me maniere, & ſculement pratiquee ſur trois differentes places fer ſon de 
ou points de principe;ceque faitFancicnne, ainſi que 1e le cote- Ne we 
ray ſur chacun. 


mereexcrcee 
| ; Ov | ur tross dif- 
 Premierement,'Ez eſcrits des planches 108. 111, 112. 4 


IT3. ferens points 


& 114. il cote chacunefacond'icelles planches, pour autre fagon fxes, ce que 
depratiquer les / "aqum”. = que(ainſi qu'il cſt dit cy deſſus) ce faul icionse. 


n'eſt qu'vne meſme manierecxercee {ur trois differentes Ie | 
a 


ainſi qu'il ſc verra enſuite. Et pour commencer par ſa plan- 

che 108, figure d'enhault, que icdeduiray 8& declareray ſclon les 

termes vſitez dans Fanciennemaniere pour plus defacilite, Il eſt 

icy queſtion d'vnc defcentebiaiſe entalus, racherantle berceau. x,,r;.,,;,, 
Il fautentendre quelaligne a F, cſtlalignc de niveau, 8& ÞP Oc, de; lignes 
cſt ouucrture ou porte, trace contrele mur en talus , ainſi qu'el- facondes por- 
le demeurera eſtant faite : es lignes Z 4,04, 8& leurs pay leles, fls duds 
font les plombs contre leditmur, & ſelon le biais. Les lignes frenr. 

ar, 8, &lcurs parallcles ſont lignes biaiſes ſclonle niucau, les 

lignes car ,4 9. r, & leurs paralleles font lignes repreſentant 

le talus ſelsle biais ou areſte du tableau,sentend au reſpedt de la 

kgnear, quelon prenden ce licu, pourvne ligne oe niucau. Et 
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de plusau reſpeRd'icelle ligne de niveau, Ton'deſcrir h cher- 
cheralongee du berceau romralongeeſcionle biais de niueau. 
Deux fautes Vousremarquerez auant paige” 1 plus outre,deux fautes. La 
remarqutes ptemicre, que ledit-fieur n'a enſeigne la maniere de deuEement 
for ledi eſcrire icdlechercheralongte enaucunlicu de ſon liure, &n'en 
fear, Ione parle aucunemet,cequieſtoit d'aufſi grande coſequence queſon 
241, portil.La ſeconde,quiiln'a auſh cnſcigne diſtintement en aucu- 
, _ les ne placedeſonliure,letalus & deſcente eſtant donne, enſemble 
8 14- pe 6 oo 
lenefes, [4a.. 1e biais ſclon la deſcente,dedeſcriresr, ligne debiais a niucau,fi 
zre,den' anoiy ilne fait vnepreparation defſa ſous-cilicu,expres pourta defcente 
demonflrsE biaiſe & entalus,ou deſcente donneegaureſpeRt du niueau, outre 
aſtinfZement 12 preparation dela planche 11. vous pounez iuger a quelle quan- 
2 _ tite detrait & d'embaras cela conduit. 
erp film Maisreuenant anoſtrefigure,lalignerF, eft le biaisou cffer, 
ledeſiente, Quefaitleplan duberceau, aureſpetdeaF, prispourleplandu 
SwredePex- mur dedeuant, 8 le tout deniucau. De plusla ligne o O ,& ſes 
plication ds paralleles repreſenterit 1a rags {clon lebiais, aurcſpet de od, 
porfl dudes on de faces ouareſte de tableau, comme cy deuanr eſt dit. 


peny. 


ol vous remarquerez,queledit fieur en aucun endroit de ſon 
Liure n'a Hes! diſtintemenr la deſcenteeſtant donnee arr 
reſpe&t des faces, dedonnericelledeſcenteſelon le biais, finon 
qu'illadonnepar la maniere de donner vn paneau de doelle, ow 
par la maniere d'vntalus biais, ou defcente biaiſe, quineſepeur 
crouuer, qu'il wait fait ſa preparation toute enticre d'eſficux & 

ſous effieux,&c. = OM + 

01. bz; Maintepant il ſe peut facilement cognoiltre la conſtrudtion, 

4 N maiere Jai clt qu'en quelquepoint que Ton voudra, ou deuant,ou der- 
pratique les Flere, Tonle rendrafixe, en adiouſtant depuis iceluy les plans des 
m:ſmes por- auances des porfils, comme 8. #, en 9:& ainſi des autres, ouit 
fl,&wm;. nefalloitquedes points 8.4.3.P2.& par iceuxmener des lignes 

Miners porms mp. 6, rF, iuſques cn 4 7 coupanticelles au, point 9.4 e,&c. 

fe 77... S&ſcront lespointsrequis, Etle reſteſe congoir aflez our CON- 
o fn ?-vn, ſtruirele paneau requis,ayant vne teſte donnee;foit celle du ber- 
e:ftc connue, CEau,ou celle defacedroite, ainfi que les cognoiſfans lepeuuent 
comme le apergeuoir,&quirecognoiſtrotd'abord,queIancienne maniere 
pravique le- prugys telle facon deportils;mais deplus fans auoir vne des te- 
dit fienr. es donees,cllc les conftruit tout enſemble,ce qui cſt beaucoup 

pros brefzfi ledit ficur cnvouloir ignorer, iln'auroit,qu'a rcjetter 
veut ſur ha fucil.54.du Liureds Fart des trauts du ey ng 
uite, 
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Teſuite, mis au jour deuant le fien, & qui eſt ſelon Vancienne 
manicre pratiquee par les ouuriers,& il verrale point du berceau 
fixe, on au moins celuy des faces,ou tous deux,& partant il trou- 
uera la maniere , qui eſt dans ſa figurecy deuant expliqute ily a 
ſculement cettedifference, que , lepere Derand,les auances 
des porfils ſont donnees ſelon la deſcente, & ſur icelles tranſpor- 
tees &enTautreſclonleniucau, & ainſi tranſportees fur iceluy, 
& touſiours ſelon le biais. Mais vous remarquerez,qu'en celle du 
pere Derand cy deuant cotee, Von conſtruittout enſemble & par 
meſme regle les deux teſtes, imaginant touſtours yn arc droit ou 
Cintre quarEment, ce qui eſt de bgaucoup plus expeditif & intel- 
ligible, ainſi queles cognoiſſang, & ceux qui effeuentrels ou- 
urages, le poutront te{ſmoigner. 

Maintenant venant a a du Liure du pere Derand cy de- 


ap gy : ; Sommaire” 
uant allegue, rendeduiray ſommairement les manques 3 


C PIG- 4 du#;on 


mierement en la premiere partic de ſon Liure chap, 9. 11.8 12. Je, cure; ds 


ou il comencededeſcrireles deſcetes auec biais,&d'vne face ſcu- Liare de Pare 


lement” ſans _ la maniere d'iceluy biais a gnous Sil eſt des traits du 


ſelonle niucau ou erence centre Pere Derande 


elon lawdeſcente; car ily a 


I'va & Pautre, neantmoins il le faut entendre cſtredonne ſelonle __— : 1a 4 


ne ma 494 


niucau: Au chapitre 12.il commence de demonſtrerles deſcentes 
biaifes des deux faces, on ildit, Soit le plan de la deſcente A B, ; 
C D,ou Fon peut croire manque d'cxplication,que ceſoit leplan 
du biais ſelon la deſcente, & partant iceluy trait ſcroit faux, mais 
ile faut entendrele plan du biais ſclonle niveau, puisle trait ſcra 
bon. Au chapitre 15. delaſeconde manieredeportils,ily a man- 
que; car comme lon porte les auances des porfils au cintre du 
pork ſur & aulong dela deſcente; ilfaur donc quiicelle auance 
oit ſclon la deſcente qui ſe trouue, prenant ſur le plan au niveau 
& auancede quelqueretombee,& y deſcrire au defſous ladeſcen- 
tede I'vn des points,& de Vautre vneperpendiculaire; & ou icelle 
lignede ladeſcente coupera la perpendiculaite d'iceluy point a 
Fautre cy deuant dit,ſeraVauance requiſe, pour mertre au long: 
dela deſcentedu cintre du porfil , correſpondante a la retombee 
cy deuantpriſe, ce que n'a fait le pere Derand ; & partantſare- 
glecſt fauſſe ; &tontes les deſcentes en ſuite dirigees ſur icelle 
regle, De plus au chapitre 2 3.des portes entour ronde auec talus,. 
ily a erreur a la conſtruction du cintre de face, car 12.E, a plus 
granderaiſonA 12, 23. que 12.9.4 9,24. 4 cauſe que la courbe 


Que Padms 
 quatrieſine 
as pere | « Os 
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2:4. 12, eſtplus courbe que la courbe 12, 23.quiſont ſemblables de 
baſe ſelon la conſtruction & icelle eſgalite eſt auſh abſurde; la 
longueur A 23. cſt auſſi fauſſe. Deplus , ily a erreur au tranſport 
des plombsſur les porfils. Et ſemblablement A la porte en tour 
rondc qui la precede, quia auſſi le meſme defaut cy ditpourle 
cintre de face, & n'eſt Ia maniere comme faut operer. II valoit 
miecux imaginer la tour ronde,, auoir autant de pans qu'il y a de 
plombs au cintre defaces, ce qui fait que toutes les porres con- 
ſruites, par la manicre cy deuant ſont fauſfes. De plus,chap. 15. 
dela troiſfieſme Partie, quicſt vne trompe biaiſc ſurbaiſſee & en 
talus, il y a crreur, & foir queF-G, fuſt egal a B, quarement a 
C.F, & nonpas Egal 4E B, d'autant que le talus FK, eſt donne 
quarementſclonVordinaire. Ilya auſſi erreur au cintre ſecon- 
daire;outre qu'il eſt ircbours. Il faloit auſſi que 21.61. fuſt egal 
AF, 1% non a F, 8. ainſides autres, Il faloit auſh que 55. 61ega- 
IaRtVF, & non V 61, & ainſi des autres ; partant toutes lestrom- 
pes enſuite d'icelle., & dirigeesſelon cette maniere ſont fauſles. 
Etl'excuſe de ſa remargoeMielltcr 264. n'eſt pas (ce meſemble) 
legitime &receuable , d'autantque ls precis -eſt neceſlaire 8&2 
ſouhaiter,&le faux condemnable & rejetable; il n'y aura pas plus. 
de facons ny d'embaras ale faire, ainſi queie dis cy deflus., qu'a 
lefairefaux comme il eſt. I y a auſſi-erreur a toutes les voutes 
Spheriques , comme cul de four, pendentis, voutes ſur le noyau, 
.& autresfaites par paneaux , pour coucher dans les cherches, 
ou eſcuelles; car iceux pancaux ſont faits pour coucher dans - 
les cherches , faites enlong ſeulement & droites en large. 
Son quatrieme aduis au Lecteur, eſt (4 monaduis) rejettable. 
de dire, qu'il wet pas neceſſaire d eftre precis, & que cela eſt tont a fait 


dnl ay Le- intile , ven que ſans ſe rendre ſiexatte, lon vienta chef de Tounrage. 
Feur ep re- Maintenant ieretourneray al:examen dudir fieur , & vous di- 


one oee— 


— 


ray,queTeſcrit &planche to 9. cſt de la meſme manicre que ſa 
precedente,& ſe pratique de meſme enVancienne, pour rachep- 
ter les culs de four; cequitait que ie paſleray 2 la planche 110. 
qui eſtyne trompe onde, faite ſclonle por [ precedent; & par- 
tant pratiquee ſclon Pancienne , x Fexception cy apres:dite, tant 
par iceuxporfils cy ap gpogar les lignes depante Oh I z, &c.Et 
vne teſte eftant donee ſelon lamaniere dudit fieur,, mais en Pan- 
cienneTon conſtruit ſans teſte donnee,commeil acſte remarque 
cy deuant. | 
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Vous remarquirez que ſi latrompeou porte, ou autre eſpece, 
& cnligne courbe eſtoit en talus,qu'il faudroit a autant deplobs Quela ma- 
changerde talus extremEment difficiles a trouucr, & dont ledit mee 4 por- 
ſicur n'en donne la maniere, ce qui cſt d'vn grand broiiillement 5 y nr oe 
& longtrauail; enſemble tout le trauail qu'il a falu faire pour les ©, Oh 
premieres teſtes, qui ne ſeruent derien auxtrompes & ſont inu- ;, ſe, 
tiles ; plus celuy du beucau de chaqueliRt, ce qui fait que fi Von De plus que 
faiſoitvn proie&tdetraict, letout enſemble, ſelon cette maniere, [operation 
ily auroittelle confuſion de trait,outre le temps perdua le faire, de tout 
queTon auroit force peine delerecognoiſtre;ce qui eſt cauſe que '* 74 #- 


4A R 5 ble eſt en 
latraditiuc n'employepas ordinairement tels porfils auxtrom- br Ho 
rapdd qu'elle avne manicreplus propre & expeditiue pour icel- ;7 o telle- 
e 


s trompes & eſt-icy exception; & ie feray voir par des exem- meembroud- 
ples, dont ie me ſers cn ma Stereotomiede la traditiue amandee, /tec, que les 
des manieres expeditiues,au double des cy deſlus dudit fteur, 99ers ny 

Deplus, la figure 111. eſtpratiquee ſur meſmeregle & depor- frs. gd 4 
fil cy deuant dit;ainſiqueyous le pourrez conceuoir par Feclair- p< hl 
ciſlementque i'ay fait de la figure de laplancheiio8, &verrez tu, expedi- 
que c'eſt touſiours la meſme, finon que l'on a change de point fi- rine du dow- 
xecn celle-cy, &qu'iccluy point eſt ſur les faces de deuant ; -8 ble, 
ainſi que le pratique la traditiue annotee en la reſponce de la 
planche cy dite 108. | 

L'eſcrit:& planche 12. .eſt Ia meſme maniere de {a preceden- 
te,& eſt ſon point fixe, aux faces .de deuant 8& les cherches du 
cul de four de derriere ſont mobiles. ES 
La planche 83.s eſt eſcouleeſans examen,lequel irinſereray-icy, RN o& 
quoy que lerang ſoit paſle; & div qu'il ne falloir point faire ©. M 
tantde traits pour trouuer ſon cfheu; ſuffifoit de mener la, i. J ſon ſcien 
gneO V, tant &filongue qu'elle coupaſt LF, en vn point, 8& d'i- ff ſupe:flu 
celuy mener ſoncſheu nc on A ; mais join clin eſt ſuper- & entiere- 

- flu & inutil; car felon f ancienne & ſans tanrtde facons, _ les me mul 
lignes de porfil A g& Ab,qui ſont donnees,il ne faut que faire o#, chef, 
cigal 2 O V,& lepaneaurequis eſt fait. Dicy vous iugerez ainſi" et 

que deuant I'embaras & ſuperfluite de lignes que ie veux croire - 
eftreauſſitoſt par deguiſement,que par ignorance, s'entend ſeu- 
lementaVaddition de nouuelles lignes , neantmoins A telle fin 
deraiſon. | | W— 

Vous remarquerez-en cette planche ce qui eſta remarquer.aa Ove ce 
routes les trompes & portes de ſon Liure, qu'ayanta trouuer vn £4 led 


N ij 


Pancienne eſt 


# 
i} 


a % 
_ —_————_—_— 
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fenr impro. PADeau de doelle,comme O V,on icelle ligne ou ſuperficic droite 
ow 1" dedoelle,'coupera laligne ou plande niucau LF rn icel- 
prementnom- EC dOcne, x us 1 T's | 
me ſeu, la leſeion de plans eſSiew, 8&2 chacune doelle il y aura diuers ef- 
[<3 de 2.5. fieux, & iamais vn eflicu ou ſeftion de plan ne ſert ſeulement 
plan ſenle- pour deux doelles, & partant tres-1mproprement nomme eflicu ; 
_ par exemple efficu ou axe eſt vne ligne enla Sphere, outre qu'elle 
eſt au milieu d'icelle, tous les plans des lignes horaires ſe cou- 
pent en icelleligne, & l'onne nomme plus axelalignede ſetion 
que d'autresplans font hors icelle ligne; il en arrive ainſi enla 
Sphere plane. Mais ledit fieur croit beaucoup faire , que de 
broiiiller & adiouſter entous licuxſon efficu, quoy qu'iln'y ſoit 
qu'en nom; & de 12 faire croire aux ſimples, que cet cſhicu eſt 
Que les neceffaire 8& accomply, & qu'il fait toutes choſes. * 
mameres pay Reprenantla ſuite des planches, ie diray que Feſcrit & plan- 
porþis du-" che 111, enſemble les planches 122. & 113, ſont pratiquees, I'vnc | 
gy = (oa comel[autre,ſgauoir mettant lepoint fixcaux faces de deuant,ou | 
+ F356 cognues,&le mobile aux faces ou berceaux &voutes incognues, 
il ha. & ct laſecondepratiquedela maniere d'operer par porhl. La 
la plus eften. Planche 114. 8&.derniere du Liure , admet lepoint fixeſur Parc 
dre, que droitou quarement, & rend immobiles, tant les faces cognutes 
Fancieme,il queles incognuts, {1 icelles faces ſont biaiſes ou obliques A ice- 
Jac = des Juy arc droit. Et cſt latroifitme pratique d'operer par porkils, la- 
#ſurare;. quelle manicredeporfils exercee ſurtrois diferentes places ou 
points, eſt purement de Tancienne'; comme Fon pourra con- 
clureenreconfrontant les planches declarees & eſclaircies cy 
defſus faites parporfils, aux planches du Liure du Pere Derand 
cy deuantdit fucillet 54. pour les 2. premieres pratiques,ou pour 
les trois fi voulez, Etlaplanche 48. pour la troifieme & derniere 
pratique; partant tous ſes portils cy deuant ſont de Fancienne; & 
ou ledit fieur I's voulu eſtendre plus que n'a fait Vancienne, il y 
Concluſim de 3 Commis des abſurditez, comme par cxemple 2 la trompe x05. 
bexamen de ainft que Tay fait voir cy deuant. # 
is coupe des Doncie concluray par deux remarques. Lapremicre,qu'il ne 
P ” 7e5 per deuoit tit blaſmer Fancienne &traditiue maniere,puis $'enſeruir 
KY 1," ſous quelques deguiſemens en la plus grand partdeſon Liure, 8 
daites ll Ol i112 voulu tropeſtendre, y commettre des fautes;8 en autre 
fautes dy L;- partic de ſondit Liure,ſcſeruir d'vne manicre dont VYonſcſert aux 
wre dudis quadris declines;laquelle maniere eſt deteueuſe en deux chefs. 
ſear, Le premier eſtant plus embaraſle de trait, & any 
ong 
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longue,les obiets ou eſpeurs dela choſe quePFon deſirefaire,'fſe 
trouvent renuerſcz & incognus aux ouurters , qui ont aſe ſeruir 
detels traits, Leſecond chet, qu'elle eſt {1 pew generale, que 
fans ſortir dela figure,on il Va appliquee, clle regoit deux exce- 
ptions, cequi n'arriueaPancienne maniere amandee, ainſi que 
te Fay prouut 8& demonſtre dans Fexamen cy deuant, 
Laſecondercemarque SO il nedeuoit entout fon ceuure on il 
y zarc rampant, trauailler ſur choſes fauſſes,i'entend ſur de faux 
cs faits & conduits de la main ſculement,{ans regle ny raiſon- 
nement, dont enſuit que lercſultar eſt defeueux & deſagrea- 
ble. Il deuoit aufſi donnerles cherches quarement, pour creuſer 
les doelles, tant des portes que des trompes, ce quia eſte inco+ 
gnu iuſques preſent; & que ic demonſtreray dans ma Sterco- 
romicpour les trompes , d'autant .que notamment toutes les: 
doeclles de ſes trompes demeurent a pan,n ayant dit, ny donne la 
manicreenaucun lieu de ſon Liure pour les creufer, cequi eſt 
vne marque infaillible de foibleſſe,tanten te chef que pourles 
choſes cydeſſus,dont il n'enpouuoit eſperer qu'vnciufſte cenſure,, 
& courir le hazard que ſon czuurene ftuſt ſemblable a ceranimal 
nommE Ephemere, lequel porte ce nom pourla briefucte deſa 
vie, d'autant quil nail, vicillit & meurten vn meſme jour. 


Siledirfieurcuſt cognu 8 pratique lachoſedontilavoulupar- Que ceax 9u; 
ler,il nefuſt ſans doute tombe dans telles erreurs, la pratique weulene don 
eſtant neccſſairea ayder & fortifier nos ſens; confirmer, ou infir- 7 regle:des- 


& ſcmblable cenſure cy deſfus encourent ceux qui veulent-par- 


ler des choſes qu'ils n'entendent que ſuperficiellement.Er lors. 
qu'ils $ingerent d'en donner des regles; 11s ne manquenr iamais 


mer ceque la ſpeculation de noſtre eſprirauroitproduit: telle ©*/** q#ile 
| ho .. ne cognoiſſenc 
que: ſuperfi-- 
ciellement 
tombent dans 


de tomber | dans quantite dcrreurs & | defaux, ui enfin ſeruent: des errewrs * 


cux mecſimcs par lcurspropres principes. ome 


Fin de I Examen de la coupe des Pierres. 


de maticre rifible aux cognoiſſans ; & en fin ils fe deſtruiſent /#vet5 dren; | 
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EST AADIOINT LEXAMEN DE 
[ one des pretendutzs manieres coniuerſelles du Sjeur 
 Deſargues, touchant la pratique de Ia Perſpefliue, eo. 
imprime en 1636.enſemble vn petit Liuret traitant ls 
meſme matiere,imprime en16 43. comme an{s1.de ſes qua- 
drans, & dumoyen de plager ſon ſiyle ou axe , inſere en 
' ſon. broiiillon de lacoupe des pierres, imprime en164.0. 


Que lama- | 
og: de per” = d'vnc cage, NN en 1636, peut eſtre appliquec a repre- 
F-mage's |; ſenter toute autre forte d'obiets; & n'eſt point d'autre maniere 
gre quecelle W cellede la plus part de nos anciens, comme-duSerlio,de Iean 


des anciens, Couſin,de Daniel Barbaro,de Baptiſte Benedit,deDucercio,du 


. 


T Lef4 remarquer quelamaniere-vniuerſelle du fieur Deſar- 
I touchant Ja PerſpeQtiue appliquee A la conſtruction 


Fnon2.excep- Marolois, &c. finon cn deux exceptions. 
trons defe= Ta premiere eſt, que pour coaltruire les racourciſſemens,ils 
&uenſes, Font aproche leur point d'efloignement dans le tableau; mais 
cela a. pii .cſtre aux fins d'cn_ faire micux entendre les fonde- 

.Mmens. | 
La ſeconde cxception.cſt,qu'ils-ontrrauaille ſur vn Geometral, 
grand comme leurs ouurages,tant pour les raiſons cy defſus,; de- 


tes,que pour netomberdans Ferreur on conduit vne com- 
mune. meſure ou .c{chelle, ainſi que Ion peut voir dans 1c 
| _ deuisoupetitplanGeometralde la ſufdite > » Quoy que tour. 
Que ledi nea la bienſcance des nombres,ce qu'aux effcts arriucraremet, 
fear denois SE ncantmoinsg 4, quicknombre 4 + doiteſtre 4 - 
faire weix De plus,quivoudrapreterer les deuis ou petits plans Geome- 
A & traux, enfemblevnc commune meſure ou cſchelle, & quoy ic ns 
Fondement a& contreuien pas entierement, eu eſgard a ha facilite & briefuete 
is W. x t *- pourles artiſans, & notamment eſtant co d'eftecuer en 
Is = grand,pour leſquels fes maniercs ſont ſe: ement faites;cclan'em- 
p#is qwelle 'Pelchoitpas que ledir fieurne deuft faixe woir les raiſonemens 
eff facile. & originesgpuis quiils{ont fi faciles, comme il ſe pourra voir cy 
—_—. 
Quele few FLonneſgauroitnierz ( ce que chacun peutvoir & ſcauoir) 
Alleaame qu'en 1628. ilacite imprime vn traice de PerſpeQiue du ſicur 
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Alleaume, operant par des eſchelles, tant d'angles, que d'efloi- 
gnemens,& ſans tle du.champ de rioting, 2 _ Ieſchelle Suh: by 
des c{loignemens ſculement , outrelauoir demonſtree de def. ,,./ure de 
crire, & transferer ſur les deux montans du tableau, il I'a- b-ſchelle d'c- 
noit a 67.3 ſur vn cowpas qu'il nommoit de PerſpeQi- ſorgnement 
ue, que leficur de Vaulezard a depuis pratique en vn petir Liure /997 7edire 

ide Perſpeciue imprime en1632. 3 Vappendix duquel Liure il a ©?” hu 

demonſtrela conſtruction duditcompasdePerſpeRtiiic, quin'eſt + (oi X 
autrechoſc que la conſtruction de Veſchelle'des efloignemens, ef rior 

t& ſans ſortir du champ de Vouupage, qui ſepratique par meſme [4 maniere 
egle & fondemens, que cdle'fc-nos anciens' cy deuant citez, dud fear, 
ainſi qu'il ſe peut voir a To cy deſſus dite 3 ce qui-eſt 
trap Chir aux cognoiſſans , qui ne m&coghoiſſent pas vne'de- 

 imonſtration pour auoir-eſte les -lignes:changees'de place & de 
nom, Etpourſatisfaire, iel inſereray icy-zpuisquiellc etvne de 

 cellesque ie demonſtre en'Optique'>. tomedemon cours d'Ar- 
<hiteQure, _ " ""F" TIE 
i; Soit vntableau ou tranſpareycepropoſe A'B'C D,& ſoirffur .-4,n,..r::: 
1a ligne CD, deſcritle vied d RoequielBcomiminic meſure os 
dont Ion ſec fert en France, ou 'autrc telfle'commune meſure delorgncmie 
qu'il vousplaira, 8 ſoit CD,quatrepieds comme CNM HD, /clov!es'4#- 
Sſoit X F, Pefloignement de Focil au tableau, quieſt icy poſe de #1: 

Huics pieds & demy, La maniere des ancicns Autheurs 
>c&y deuant citez., eſt de mentier tu (point X , quelque ligne 
wers'C D, commecn Hjpuis'/potiraudirfirla ligne X H, Feftoi- 
.gnement d'vn picd,ils conduifent vne ligne deFenD , qui cou- 
pera laligneX H, comme en 0, qui ſera point d'efloignement 

d:ynpicd; plus menant lalignede X enM, qui coupera la ligne 
EF D, comme enR,quiſcera Veſloignementdedeuxpieds ,car il y 
a deux pieds du point M,iuſques en D,mais FH, couperala ligne 
X M, enmeſme diſtance parallele a CD, que FD, a coupe H X, . 
per les raiſons demonſtrees enſuite ; partant £1 7 0,cſt parallele 
CD, il neſera beſoindemenerla ligne FD, du point D, mais 
du point 0,8 ainſi on.conftruira vne.eſchellea Pinfiny-entreles 
deux lignes X M,&X H,quieſtle meſme qu'cntre les lignues X H, 
"SAX Y. | | 
. Maintenant qui n'auroit point-de place pour placer le pow 

F, quieſt loin dutableaug8& qui voudroit lereſtraindre dans le ta- 

bleau meſme, Ven.le fera par reduciondes triangles en meſme 
O jj 


- 


F 
| 
| 
'E 
| 
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raiſon, c'eſt 3 dire comine FX, du triangle F Xo cſt1HD, du 
triangleHDo,ainſG X, dutriangle GX o , a Fg, du triangle 


a. —_ 


A. 


Orion Ae Ionl 


— _—_ ----- - - -<c-- -- ww ww oo ww -— wr oo w— I —_— I _— a a 


...» Hod, lequel Gd, coupera toufiours X H,au points ; car come 
_ _ FX,du =: oF F X 0,4HD, du triangle HD o, ainſi X,o,aoH, 
cher tant que Coſtez homologues de meſmetriangle;carFX, eftant parallele 
weudrez le CD, les triangles F X 0, & HD o,fontſemblables, comme auſlt 
ray eſſoi- lestriangles G Xs, & H o 4,Etpartant commeF X,ou GX aH 
_ gum 9 D,cuHd, ainſi Xo, 40H. Donc X H,ne pourra par les deux ma- 
F ac nicresdetrianglcs eſtre diuiſc ew 0,& ainſi detout autre point 
voir Porigi- 4 trouucr. Erpartant le point G,faitlemeſme effer que lepoint 
naire report F, Donc dudit point G, y procedant felon la maniere accouſtu- 
des 2.eſchel- me, Von deicrira vne eſchelle Tp our ſe ſcruir 
tesfy jen mechaniquement en Ia reducion perſpetiue de toute figu- 
7 ky re propoſec, Ledit point G, eſt mis2 fantaiſie dans Ie tableau, 

y & com- 
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& commeil repreſcntelepoint F,quieſt icypolc eftreeſloi gne de T7 appell 
X,huic pieds& demy,ainſi ſcra party G Xen 8.2 & comme H romp rs pg 
cſt 'ynedes parties de FX; auſſiferalon Ha, I'vnedes parties G- Pool obs un] 
X,comme, MH eſgaleHD, auffi YH doit efgaler H 4, Eten vn par nfl. 
mot, les effets des parties de FX; ſur 75 CD,ſont ſemblables jn; - 
aux effcts des parties deG X ſuricelle ligne CD, Er partant les commune 
points ou ſeftions qui le feront,, tant ſur 1a ligne X H, que X.Y, meſure. 
eſtant conduites ics furlemontandu tableau B D, & erpen- 
diculairesa C D,deſcriront I'eſchelle perſpe@iue ou Tel 


oigne- * Iemomme 


mens, comme auſliles paralleles 3 C D,8 entreles lignes X M, & re ghr | 


X H,ſgauoirro& Re, & autre, & ſur Feſchelle d oignemens, 
iccux ſcrontles pieds de front ſeruanc + mechaniquement audic 
tableau. Dicy ſort & ſe voit le rapport & conuenance originaire 
des deux efchelles de front & Tame. M adirel'cſchel- : 
ledela baſedu tableau C D,& celledefon monean DB. bleav,&-ce 

De plus, qui confiderera ha figuredu fueiller 5. dutraite du 2% /+ pred: 
ficur Alleaume, cognoiſtra pour reglegenerale , que: commele ©? ur: or ds 
pieddel'ceil * iuſques quelque obiet,cſt 2 ladiſtancede I'ceil ay Patteache.. 
tableau,parallelea1a ligne du / 8 de I'ceil,8& Fobiet ſur meſme mentda plan. 

lan quelepicd de I'ceil, ain 


&1a finentre iceluy orifon & la lignedeterre, Donc eſtant don- 9% 
nee la diſtance dupied del'ceil 4 quelque obie&t, comme FX , 08: 


H D,ou V D,8ha diſtancede[ceil au tableau, commeF X, ou Pemmnfrant” 


VH,& la hauteur del ceil perpendicuhlire,ou non,comme X Hs: ts pol 


ouF V, il eſt facile de treuuer ſon quatrieſme proportionel X.g,. Ss dans: 


mais par analogicdeproportions,ſgauoir, come X G &Hd, 4H eſchelles , ex 
4, outelle antre ligne qu'il vous plaira mener par lepoint 9,qui eſt ans fortir du 
Icy 4G, plus proceder aux parties de eſchelle Pe pectiue;com. champ de = 
mcilcſt cy deuant en6ce,tant ſelonnosanciens, que plusrecem- "_ eoſee. 
ment par Jedit ficur Alleaume,qui a trouut Ypropos I opererpar pg 
vne commune meſure &ecſchelle , tant dangle que dePerfpetti- avi fait roviv: 
uc,fans ſortir du cm” ounrege »quantau dernier chef,& le: quelemanie-. 
tout pour faciliter Foperation de 
nouucaude voir FTexemple de F'yne des manieres vniucrſeltes dy. le ds frur 
{cur Deſargues, touchan la pratique de PerſpeRtiue, ſans em- Deſeargves 
ployer aucun point, hors du.champ-de Fouurage, imprime com-. neſt _— 
mediteſteni636, 1 -ai 
Mais ce quicft rifible,eſtenuironle bas de Ieſcrit dela Pre= Matiere 1:fe. 
P 


tra ladiſtancedu picd de I'ceil 4 ſur lequel eſt 
@ilavneautrediſtancequiaura ſon commencement il'oriſon ,. Rent quelque. 


a pratique. Donc il n'eſt pas reoninerſel=- | 
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tra ”,” miere fucilled'ynbroiiillon, proict pour la coupe des pierres, 
TH fear toy.. Mprime, comme a eſte dit cydeuant cn'1640. ou ledit ficur 
chant ls ayant loiie fa pretendue maniere de PerſpeRiue,conclud entre 
PerſpeFiue, autres mots,gw zcelle donne la cognoifſance de ce qui fait repeſer,agir,reſ- 
pirer,viure,veiller,dormir,tant en Tillumine qu'en Iombre, &c. Ce qui 
fait paroiiire frais,menrtry,fort,foible,ſectendre,gras,maizre,aur, mol, 
&c. Iem'eſtonne que les amis dudit ficur & cognollilite ne Font. 
empeſche,qu diſſuade de mettretelles paroles au iour,quitourner 
a fon grand deſauantage, notammententreles experts, d'autant 
que la regle dercduireen Perſpeiue ne demonſtre rien de tou- 
'  tesces choles; auffin'enailriendemonſtre. 
Quelame- ., Dag, commencementde I'efcrit de ladite fucille dudit - 
mere dadit broiillon ibdit,que ſe maniere de trait pour la coupe des pierres eff de la 
feur pour la. neſove produttia que la maxieve de pratiquer la Per/pettinue. Vous remar- 
pratiqge 4 querez queſa maniere pretedue generale de pratiquer cnla cou- 
rat, off de _ ye des pierres,coiſte Uplacer la ſous-cflicux & cotre-cifieux,qui 
—_ _ eſtleſemblableque Fc laſouſtylaire,&Vangle quiicellefait 
2 lamazie- AueEcFaxe du monde;ſur vn quadrant declinant ainfi qu'il eſt de- 
rede ſaPcrſ- Monſtre enl'examendela coupe _ uuez confi- 
peipue, Gf. derer le rapport quiala regle de conſtruireVeſchelle Perſpettiue 
qe feutes les Cy deuant demonſtree auec les moyens de plager ladite ſouſtylai- 
2.menes re,& langle quiicclle fait aucc Vaxe du monde ſur vn quadrant 


wont rien de = | 
vets aye. IEClinanty& 1c miaſſeure que vous rencontrerez des produRtions 


lexrs difants, DIED contraires 3 &qui neantmoins n'ont rien de nouucau que 
leurs fautes, tant eſſenticlles qu'accidentelles,8& deEguiſemens , 
ainftqu'il cſtdemonſtre dans ce preſent cxamen. 


Quil y 4 I bs ſe yoitynpetirliuret de PerſpeRiue dudit fieur Deſargues, 

' manque aux Laddreſſe aux Theoriciens,imprime en 1643. oil eſt aremar- 

demonſt;4- nes mauuais termes dontilſe ſert pour s'expliquer, © 
= des pls Jans Feſcrit dela planche 112.i1 y amanques 8 defaurs aux plan-. 

"Gert, Ches 114- 115. &c:8& leurs ſemblables; od il n'eſt demonſtre de 

ao Livres deſcrire en PerſpeRiue, les lignes d'inclination oil met Felf- 

d: Perſpe3;- Chelle de Perſpectiuc,reſpondant au Geometral , qui peut auoir 

we. diucrſes inclinations,quoy que veuts d'vn meſme cſloignement 

& ceil parallele au tableau, ainſi que ie le vais demonſtrer. De 

plus, icelles planches cy dires n'ont aucune hypotheſe ny regles 

de conſtruction,& partant nulles, comme n'ayant aucun fonde- 

ment deles conſtruire. Mais commeledit fieura la fin d'vne re(- 

ponce a cauſes & moyens d'oppoſition, &c, du 16. Decembre , 


- 
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1642. remet den donner la clef,quand la demonſtration de cette grande Hoe 3 abaſ- 
propoſerion nommee la Paſcale werra ht ior. = ledit Paſcal pent di- ge 


. . led; 
re,que les quatre premiers Linres 4 _Apollonius ont ou bien v8 cas, 0u mo#ryri 


bien cone conſequence immediate de cette grande propoſition; dont i'en faire d'Apol- 
laiſſe la gloflcAlaliberte du 7 bu —_ MG ies We. 

Mais quantal 'egard dufieur Deſargues,cet abaiſſement d'A- {*#*74p4sſes 
pollonius nerelcucpas /es legansale tenebres, ny ſes enenemens aux at- if _ vs þ 
zeintes , que fait vn cone rencontrant vn plan droit,auquel a ſuffiſam- __ 


ment reſpondule ficur de Beaugrand, 8 demonſtre les crreurs en rr lp | 


Pannec 1639, & imprime en1642.cntelle ſorte que le public de- demenſtre les 
puis ledit temps eſt priue deſditeslecons detcnebres,qui cſtoient ©7*%75, en 
tellement releutes au dire dudit fieur , qu'elles ſurpaſſoient de /*** 9%e le 
beaucoup les ceuures d'Apollonius,ainfi qu'on pourra voir dans public ef 
la lettredudit ficur de Beaugrand,imprimeeVanneec cydeſſus. pur; rp; of 
Ienevois "on qu'il falle g_——_ des ceuures plus releuccs que = Ah 4 
celles d'Apollonius,ny meſme celles d'Apollonius, do demon= 
ſtrer cetteclef cy deuant demonſtree, ny celle quif ; ine faut Þ ey je poſe 
pas cſtre grand Geometre pour laſgauoir ou conceuoir. Quant A le plan Gro- 
ccllec des veues obliques qui ſuit,clle cſt vn peu plus diffictie;zmais metralygrand 
ieFay icy librement demonſtrec, puis qu'elle eſt de mon Oprti- me i 
que, &iela demonſtre ainſi. WERE 
SoitB C,leplan dutableau,& FE H L,plan Geomertral,& ſoit 4. xaigarm 


faciliter,n'e- 


Q, lepicd de I'ceil duſpectatcur,8 ſoit BD O,angledroir, & ſoit fart icy l« 
tantC gue KR&MOS, parallclea A D: ſoitaufhi KO, pa- quef:0n de 
ralleleaE F,8 foir EF S,lignedroitc,comme auffi O FZ.Deplus redwre 4% 
foirÞ H x, I'cleuation perpendiculairedutableau. Doc Bxcſgalc Þ*," pied, | 
Bt C & ſoic H Bperpendiculaire 3Þ x,comme aulli pz'4 a Q& 77” _ 
AX &e«Pegale A B,comme auſli x Segale CD,8&P 9 cſgale BE, Me _ 
& ſoit Q X, Voriſon,ou hauteur d'czil;commeauſſiÞ x,la ligne gre de dirc- 
detcrrc,quicſt icy poſec en la baſe du tableau;ſi ievoulois en cet- &#ion, celle 
te demonſtration chercher Fendroit perpendiculaire au tableau 9% pſſe 4- 
de lalignededireQio * OR,ayantalarepreſenter,il faudroit que !*fment 
iefortifſc du tableau,comme au point X,quilſera point viſucl, ou " or Font 
ſiic deſire quePoeil ſoirrourne vers A,8& quelaligne de gdireis » lr Mhagy 


ſoit OK,alors le ue viſuel ſera encor hors le tableau, comme 1 mah la 
Q , &laligneo 


lique QA duplan Geometral , ſera repreſent&e chrftalineny 


au coſte dutableaulelong de a Q. D*abondant, fi au plan Geo- dans les an- 
metral je deſire que I ceil ſoit tourne versF, & que la lignede di- '** Dumenrs 
reRion ſoit OT, alors lepoint viſuelſera en, & laligne oblique IT *? de- 


P yy 
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ts © du plan Geometral, ſera repreſent&e au tableau,lelong de 
mon optiqae, © #, & 11 dupoint © vous tournez l'oeil en R, alorsau tableau, le 


* Sm emr.e > es 4 — --_—,—- 4 4 * +6. a> <ov_—=_c hy ae w "ge <« 2, Ke ww -- ww, + -2 = %, = « "7, I-44 


E ode de torre. 
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owrelle que pou iſuelſera en X, mais de quelle facon quevous ronrniex 
- inte 


: * 
. 


, 
*# %, » e- ” 
——O—_— _—— +. ng 


bus os ceil,la figurePerſpetiue « p,demeureracn meſmeforme,excep- 
Fei regards te quelque diffi culte de fraction,que ie demonſtreray dans mon 
draftment, Optique;mais pour trouuer lepointE du Geometralpoſant OR, 
laligne de diretionouregard de Fil, & foir E I, parallelea B 
C, fautfaire au tableau n, eſgal I F,& mener laligne » X;puis 
mener la ligne Q @, quicoupera la ligne» X, comme ene, alors 
le point eas pecif,repreſenteralc pointE du plan Geo- 
metral. Er ſoitmenecla ligne pointce « a, parallele aBx; car 


pour trouuer le point e, ilne fautque faire comme O D,aDN, 


oit X A, 4 a0 ouXeaen, Mais DA, eſtal F,commeDOAaTE, 
&cnleurplaccQX aq , ainſi ODaDN,&partantauſſi X ea 
6 o 
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+x. Donc tant le point eque la ligne eq eſt bicn repreſentee; 
dont il paroiſt, que i du picd dela ſtation de 1 ceil,comme O,Von 

mene vneligne comme OQ , parallelea quelque ligne du plan, 

commeE F, ou icelle ligne couperale tableau, eſtant efleute vae 


erpendiculaire,comme a Q) {1 du point QVon mene la ligne 
Perlpetine p,clle repreſentera la ligne EF, & partant tous les 


paralleles 2EF, ſeront auſſi menez dupoint Q,&c. De plus, qui 
voudroit dupoint O. tourner I'ceil vers'K, ic dis que le point de 
crſpetiue «ſera touſjours en mefme place autableau,car OD,z 
N,8ainſi O Aa A Qzpartant XA2A 4;Heſt cy deuant dit,que 
« @,doiteſtre mentec au point Q-&partant touſtours,tant lepoint- 
equela ligne «@ demeurera ena place, De plus, fiFen vouloic 
quelceil fuſttourne vers Z,le point e demeurera touſtours cn ſa 
place,& ainfidetoutcautreobliquite deligne de.direRtion; car 
OFaFZ,ainfſiODADN, &ainſft X'A aA #. SiFoh fait F.V, pa-- 
rallelea ZF, & que y0 ſoit eſgal a V F,% ſoiemencela ligne wy, 
clle coupera la ligne « >, comme cn &.carE V, paralleleaZ F, 
ainſi 7 y,ſcra parallele a o,& partant FVangle petipeRif wr y o, 
cſpaler a angle perſpeRtifr px ou ZFD) du Geometral,&par = 
IF conſequent Vangle perſpedit Q'@ 6 © 7 PFangle Geometral: 
|, EFB. Doncletriangle GeomerralE VE, egalcle triangleperſ(- 
peRf ey p,car leur baſe y q,& VF, font cigales. Erpartantle 
point ene changera de place,car auſſi D F,a V I,ainfi OF, a VE,. 
_ eu OD, aDN&auffiz Xa yy.Deplus, fi vous voulez trouner 
lepoint eſans ſortir du tableau,il n'eſt queſtion que faire, comme 
N OA ND, ainfiX Sa 2, puis on coupera laligne y #,comme 
en e, alors le point «du perſpeRifrepreſenterale pointE, duplan 
Cenmmatts que duplan de 'ceil O,vous voultez tourner I'ceil 
en quelque obliquite,qu'il yous plaira, ainfi qu'il vient d'eſtre de- 
monſtre,&le tout, pourueu que 'ceil puiſſe apergcuoir Ietableau; 
Scnted, que I'angle COB,neſoitpas plus grad que lamoitied'vn 
droit,8& quelques vns Font limite 4 la moitie d'vn tiers de deux *Car -& » 
droits,8&partant point de regle certaine; mais ic demonſtreray ſers 2 y, G, 
cctre difficulte dans ms Q 14 5 7 ng wyave treuue le point 6 & meneas 
que ous vouliez deſcrire Feſchelle:perſpettiue,ilne faut que de 7 % * 2 # 


Se <4 ap | De <4 . Ad\,ce queſt. 
quelque point en Toriſon dutableau,comme «, conduire vne li- requis pour. 


gne paſſant par 6,6 finifſant comme cn G,*& maintcnant deter- conflruire 
miner, laquelle vous defirez quitfoit la ligne de direQion, & ſoir. Heſthelle- o+ 
F Z. qui ade poſitio quatrepartics eſgalcs outellequantiteque Prrſpefine. 
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- voudres,8 ſoitdevpicds deRoy,comunes meſures viitees enFri- 


— — ——_— —_— — — =— 


cc;dant {ivous diuiſez y Gen quatrepartics Egales, & ſoit mens 
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vers a, ils deſcrirontlelong de la ligne * 7 quatre despicds de 
Fefchelle perſpeRtiue que Fon peut continuer A Linfiny , par la 

remiere regle demonſtree: Done ſitellesſ{cions de picd ſur la 
ane xy, {ont men&csiuſques aux montans du tableau x z, & 

paralelle a Þ x', il ſera deſcrit ſur iceux montans Ielchelle 
perſpetiue, pour deſcrire tel plan,ou figure quevoudrez. 


Il eſt aremarquer quedela demonſtration cy-deuant faitc,'on 


.cnrireles conſequences quiſuiuent, ſgauoir que deſirant que la 
ligneF Z, ait deTinclinationſurleplanPerſpeRif, auſfi bienque 

ſurleplan Geometral,il faudrapoſer la ſtation de I'ceil en quel- 
queautre endroit,qu'en O,dautant qu'iceluy O,eft enfile de FZ, 
& ſoit poſe Fautre endroit, comme en T,ou autretel licu que de- 


d. 


rallele nydiretealalignededireRtion de I'ceil ; auſſi leds 


res deperſpettine dudit Liuret anggec* ſur telle mcthode 


; G as generalge 
-. que de reduire vndemy cercle,ou vne efpece de quarre Geome- ps 


- - du Steur Deſargues, 35 
ſirerez al cngyeion cy dite;&:quelalignede diretionfuſt TF 4, 
laditcligne T F,eſt poſee enla demonſtration, auoir 9. pieds, & 
diceuxpieds F 4.cna z.carſidupoint4. on mene4.E,parallele 
aB C,iceluy 4./E,cnla demonſtration paſſe en E,donc fienleſ- 
chellede peripeRine du tableau faite fur lediteſloignement FT, 
Ton menevneligne paſſanta trois pieds d'efloignement, comme 
As, icellelignerepreſenterala ligne E 4. du Geometral, & fi au 
lieu de4. F, Yon auoit pris F Z, qui a quatre pieds ſur le Geo- 
metral, & que ſur ladite eſchelle F elloignement cy deuanr dite, 
Ton cuſt fait laligne eA,fa quatre ale d'eſloignement, alors 
icellelignee Anerepreſente la lieneB 4. du Geometral, mais vn 
pied plus audela, cequitfaitvoirqu'il fautprendre les communes 
meſures duGeometralſur des lignes parallcles a la ligne de di- 
retion, commeE I, ou lirectes? icelles meſmes , commeF 4. 8 
non ſurdeslignesobliques, comme F £38 ainſi des autres. Que les fie 
Sion conſidereles figures des planches 114. 115.136 i&118. ze7 de Poſe 
olla ligneoblique e gaureſpetde xy baſe du Geometrah,regoit peBFine der 
les diuifions des picds, 0u commune meſure de ſemblablp gran. planches 114. 
deur,queſur la ligne x y, neantmoins icelleligne ee, n' mY Pa: C leurs ſut- 
| je fieur, 771m, 
ne Ta cvtendu cſtre, ny ne lepretend pas,teſmoin les figures dela £m... c. 
_ 117. & 118, 0ula ligne direea la ligne de direction de. ;,y1, fd 
'ceil eſt repreſcnt&e par la perpendiculaire 4 90. & la ligne obli- fiir impro- | 
que eg. figure d'embas de laplanche 118. coupe icelle a 90.par- prement «d- 
tant eg des figures Perſpedtiues cy deuant dites, n'eſt ny dircte ref *...4 
ny parallele alali —_ diretiondeloilcequieſtantconſtant, , "om 


. : I fant pour ce 
cnſuiura par la demonſtration cy deuanty que toutes les fi 4 4 


= 
, 


chef qu 414i- 
Ont ſongelf= 


abſolument fauſſes. Voila pas vne belle choſe adreflee aux Theo- chelle. 


_ riciens; & deplus, des manicres operantes par picd,ou commu- 


nc meſure d'eſchelles d'e{loignement mechanique faillible, 8 

ſans precifionrequiſe par les Theoriciens,comme eſtant incapa- 

ble dela plus grandeparticdes proportions. Que les g- 
Quanc ala planche 117, figure denhaut, demonſtrant la con- _ = 

ftructiond'vne eſchelle d'angles , quin'eſt autre choſe propoſer > nebiy 


ny tant neceſs 
trique en perſpetiue,ayantſon centreen 4,excepte que Ce quarre Jar: gue les 


Geometrique aurales coſtez obliques,en ſorte quils ſoient dirc- eſchelles d'e- 
Ges auplan de Veil þ, pour faire que au tableau Jes aparances loienemens. 


2  Examen des Ocunures 
d'iceux coſtez ſoient perpendiculaires 4 la baze d'iccluy tabſcau, 
cequ'vn chacun peut ſcauoir, Ledit ficur fait eſperer par Teſtrir 
du Hciller 2.qu'1l donnera quelqueautre eſchelle d'angles , plus 
parfaite que celle cy, ny que celle du fieur Aleaume;maisil eſta 
craindreque cetemps rarriucra pas (1 toſt.Er pour vous dire m6 
ſentiment des efchelles 4angles , ic ne trouue pas que ce ſoicnt 
choſes neceffaires,d'antant qu'clles ne ſont pas generales,8 qu'il 
faut qu'clles ſe feruent de I'efchelle Fefloignement,maisPFeſchel. 
led'e{loignement eſt generale,&n'a que faire d'c{chelle d'angle, 
partantdebeaucouppreterable. 
Ore + com. De plus,Veſcrir & planche 119, & derniere dudit Eiuret, de» 
pas depropor- monſtre ce que beaucoup d'autres ont enfeigne cy deuant, qui 
rioneſt pes eſt detrouuer les Eloignemens perſpeRits de quelque plan Geo. 
wile. en. metral,par le compas de proportion , qui a cette incommodite, 
Foſpe@ine. qu'2 chaque point que deſirez rendreenperſpeRiuczitfaurouurir- 
ou fermer,& faire nouuclleoperation, cequt n'arriue au compas 
optique : &arriuant des:nombres rompus, il faudrarecourir au 
compas commun,pour faire les ruptures en proportion z & outre 
_ tes incommoditez cy dites,Yon ſera plus de temps afaireTopera- 
tion par iceluy compas,que par regte ou cſ{chelle perſpeRiue ; & 
de plus,tel compas n'aura lieu que fur petits defleins & fubicts- de 
ha grandeur d'iccluy compas,8& aux effets ou grandes. perſpei- 
nes il ſera nul, partant fortpeuvtile. =» — 
OE Il eſt remarquer qu'en Vefcrit de la fucillerts. ledir fieur par- 
Kefe os i lantducompas optique;dit aint, Auec vne Ligne diniſee en parties 
rapture ds Intgales,0 conſequemment pour vne ſituationparticuliere, quiil confir- 
comps Opt; MC & reitere enl'efcrit du fucillet 2.orr il dit, /equel ve fpanroit eftre 
que contre le que pour Une Yenconere particuliere, "= de que le: com pas Op- 
Frop:fe dud 1s tique, quia ſur fes branches vne eſchele deloignement fait par 
Sear. quelquenombre particulier d'etloignementpoſe,qu'tccluy copas 
” nepeur faire ny redre en perſpeRiue,les obicts / pM tOu- 
| Hoursveusdumeſme OInrs dont Feſchelle de fes branches: 
 acſtEconſtruite; mais par la propoſition cy deuantdemonſtree,il 
cſt facile de verther le contraue;8&qu'iceluy,compas Oprtiqueeſt 
general pourtous Eloignemens deſirez, ce que tc demonſtreray 
ainſi par la figurcſprecedente.Soit OF,choignemer poſe, dont I'c- 
chelle Optique ou d'eloignemer dn copas acſte conſtruite,main- 
tenantſoit deſire de reduire enperſpettiuela figure EH LME,8 
reutd'vn plus procheeloignemer,que a '-.., + 
| EE, 


' du Sieur Deſargues, 27 
deFT,il ne faur queprendre les mefures communes ou pieds dr 
pn Gcompranelce de la ligne ZF O,8& non pas Ielong de bh. 

ſ 


one 4.F T,& feracoftruite enPerfpeRiucladite figure EH LP, 
comeil ſc voit en £.Done FrndesEloignemens,come ligne e >, 
nefcrapas plus loing,que ff Fon Vauoit fair par vne cfchete con- 
fruite fur I'eflotgnemene defire FT, Dephts, fi i eftoir requis 
queladite figare FEHL, fuſt veut d'vn eloignement plus foing 
quel'tloignement F O,dont Fefchelle Optique dudit compas a 
eſte conſtrinte, & ſoit l'tloignement deſire phes loing, comme 
F'S,il fandraoperer comme cy dcnant eſt dit, feauoir prendre- 
_ totifiours les meſures des pieds au long delaligne ZF O, & non 
AU long delaligneE F S, & il enfuiura qu'au plan PerpeRif, la li- 
gne d'cloignementeA> ſeratouſiours en meſme lieu, & Hhfigure- 
era ſculement veut plus obliquement, &par-d'autres lignes de: 
direQiongce que ledit fieur denoir excepter, puts i| cur en quel- 
- Que raifon,& nonpas dire, Pour vne //tnation particaliere, oupour 
une rencontre particuliere, car il eſt pour infintes ſrenarions & ren- 
contres d'tloignement, ce qui fe pent faire encor par autrema-- 
nicre, rendant lerablean oblique aToriſon, ainſi que les excel- 
tens remarqucront parla premiere ftgure' de PerſpeRiue cy de-- 
nane demGoſtrec: ic demonſtreray plus aulong dans mon Oprique: 
tes changemens d'tloignemens, par les deux differentes manie-- 
res cydites;come auſh,qu'cſtant le triangle du GeometrralE F V,. 
reduit au Perſpeife @ y, qu'enFendroit ou ye: coupera Poriſon 
come en 7 que d'iceluy point -r, partiront toutes les Iignes qui y- 
pourront conſtruire la figure PerſpeRiue - utrepreſenterone: 
routes les lignes du Geomertral paralleles 2 E Y, qui ſontlignes: 
des plus commodes, pour reduire enPerſpeRiuela figure FRLF. 
 Donc. ic concluray par la demonſtration cy deſfus , qu'cſtane- 

_ quelque figure propoſeca reduire enPerſpetiue, & de quelque. 
loignement, autre que FEloignement de Tefchelle du compas 
Oprique, clle ſcra par iceluy compas conftruite felon. Veloigne- 
ment propolſe,8& partant iccluy compas Optique wy 1 8& 
non particulicrz fi lon n'adiouſte les exceptions & ſubicRions 

cy deſſus. 


R 
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Quela ma- T* ſevoitalafinde Feſcrit d'vn broiiillon dela coupedes picr- 
mere dudit If res dudit fieur imprimeen 1640. Y ne maniere vniner/elle de.tra- 
Fewr pour c.. fer, au mojen d'on fiyle place , tous quadrans plats d henres eſgales an 
yy oli /. Soleil ,&c. quioutre les mauuais termes de parler & fagons defc- 
ou axe eftmt tueulſcs de s'expliquer ordinaires audir fieur, la maniere qu'il 
plach, veſt donen'eſtpasvniuerſelle,&n'eſtqu'vnedes manieres ordinaires 
-niverſclle pour les declinants;d'aurant qui'aux quadrants Oricntaux ou Oc- 
comme i114 cjdentauxinclinez ou declinez, lameridienne & equinoRiale, 
Frepſe. dontilſeſert pour deſcrire iccux quadrans,ſont quelquefois pa 
ralleles, autrefois elles ne ſe couperont que beaucoup loing , 8& 
ordinairement hors la muraille, ſur .laquelle on doit deſcrire 
iceux quadrans,8 partantils demeureront 2 faire, & encore pis, 
cſtant en ux ;.& les *quadrans quiſeront.paral- 
leles al cquinoGialn'aurone point de lignerequinoGtiale , ny dc 

ſix heures;ſclon _— M vegas 4 "ane os i : 
Ic donnepourregle,queleplan orizontalcſtpreferable au plan 
ccuinodiia;bontdteſedratious ledit Heur,en Cer Toll te, 
& briefuets , opcrant ſenlement auecc la regle,le compas, &le 
plomb zen generalite,deſcriuanttousles quadrans ,.tant Oricn- 
taux qu/Qeccidentausx; tant declinez qu'inclinez ,cnſemble tous 
les paralletesaVequinoRial:en facilite., d'autant que Vorizontal 
et plus intelligiblc/aux clprits communs, & notamment aux de- - 
clinans & inclines: que VEquinoRial, 2 cauſe de ſaplus intelli- 
gible & facile poſition: &<nbrictuete,n'ayant pas rant d'opera- 
Que ſur le FionsUfaire,quieſtlamcthode:queicetiens,8: lademonſtreray au 

HindeT'e. long enFappendix de ma Stercotomic. 

quinottal Guantian ſurplus dela conſtruRion par leditficur, comme de 
eſt impro-= tomrner Vefquicrre le long du ſtyle ou axe, qui repreſente le 
prementnom- yJan deÞcyuinoGtial, que la maniere ordinaire trouuc auſh faci- 
_ Ju o- EE” & neantmoins aucunefois il le nommelaligne de fix. 
TY 1:1. 4 heures ſimplement, ce quieſt improprement; d'autant qu'encore 
6. heares,o que lalignede fix heures ſoit ſur iceluy plan, toutes les autres li. 
| qu'ul ponnoit pes horaires y ſontauſſi, Erque &'ilvouloit ſignifier, quiil auoit 
| [«»ſ5i ljen defſcin de ſe ſeruir ſur le plan equinoRial d'icelle ligne de fix 
—y—m_ Vn heures,il deuoit donc aucc autant deraiſon quelquefois nommer 
x. 4 * 32 iccluyplanlaligne meridicnc,dontilſe ſerten la conſtruction de 
" ſes quadrang& ncantmoins le tout improprement, puis :qu'ils 


/ 
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one leurs appellatiss & ſignificationsparticulieres.Deplus ilde- 
uoit au moins En6ceren quelque ſorte Sil deſiroitſcſeruir d'icel- 
Ic ligne deſtxheures. La ſeconde ſtation!parſadite eſquierre eſt 
ſuperflue;pourle cn le cercledeſcritdeſon fommer, puis 
diuiſe cn 24. partics c _— ,eſt purementla pratique ordinaire. 

Donc ic conclus que ſapratique pour trager quadrans, ayant va 

leouaxc place, reſt OO comme il le propoſe, ny. 
des plus faciles & expeditiues, & que leditficur a impropremene 
nomme leplan ou ligne ſurl' equinoQial,ligne de fix heures,& ce 


pour deguiſer ce que {a maniere auoit de commun auec la mc- 
thods ordinaire, 


a JE IE — ——_—_— _ 


i. 
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| B+ fieur donne vne manicrevniuerſcelle de plager vn ftyle, One la ma. 
A..ſcls axe du mode,lansſgauoir 1'cleuation dulicu, ny lade- niere dudit 
clinaiſon du mur,ce dit-il, en,gquelque endroit poſsible.lIl eſt iremar- Sewr povr 
y =; pa quela regle eſt fauſſe, comme ic le feray voir -en ?/4cer ſon 

ite,Certe manicre 2 de grandes incommoditez,, comme qu'il /* #4 % 
faut auoir des reglers de fer Aviucarcſte,8cqu'il faudrales couper FO: 
delongueur conuenablea chaque occurrence de quadrant, ou 
en enfoncer re 7 vns d'iccux beaucoup auane dans lc mur, 
ourondeſire conſtruire lequadrant. Deplus, qu'il faut faire des 
trous dans le quadrant,quiſeront quelquefois bicn longs, ſclon 
Tobliquite desreglers de ferdreſlez auSolcil, &. — de ga- 
er toute laſurface du quadrant. Keſt auſt difficile de ſeller 8& 
.arreſter auec plaſtre iceux reglets de fer, regardans dire&ement 
le Solcil,d'autant quiilfaut du temps ales ſeller 5 & neantmoins le 
Soleil ne donne point detemps,mais chemine touſtiours. 

'Pourle fondementde cette maniere,il n'eſt autre choſe,que ſu- : 

. Thong \ Que la ma: 

Poſant que quelque point marquea vn ſtyle, oule bout de quel- />.,.._* 

ue verge ſoit la ſummite receuant,8& par ou paſſenttousles rais gue Wh | 
ſolaires 8 dans vn cſpacede temps que Ion concede la courſe fear de pla- 
.du'Solcil eftre circulaire, ſcra.la ſummits du cone deſcrit par ere ſtyle 
iceuxrais ſolaires,exceptEqu'enlequinoxeil na point decone, 7 ps5n0w- 
mais vnplan droit,& iceluy bout oupoint ſera pour lors en laxe. well " nf 
Morolic en ſa deſcription des lignes horaires, demonſtrequele Boſe T LY 
'Solcil eſtant hors de equinoGtial,fait par le moyend'vn bour de .j. {relic 
verges,ou point marque auſtyle ouaxe,desraisformantvn cone, 
dcmblable au cone du Soleil, qui a pourbaſc que cercle.pa- 

| Y 
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rallele 3 Pequateur, 8& 1a ſummits d'iceluy cone cftle bour de fa 
verge ou point au ſtyle, & Vaxe d'icelny cone eſt Faxe du monde; 
& Morolic poſant axe du mode cftre cog, enfemble vn poine 
ſurleſtyle,reprefentir la ſummire d'iceluy axe, puis par vnſimple 
rais de Soleil, ildeſcritle cone ou laſefton, quiceux rais folai- 
res peuuent fairetoutle jonr ſur quelque plan, & la maniere du- 

dit ficur n'eſt quelacontre-regle de cecy. __ qu'eſtans plu- 
ficurs rais de Solcil, or portion de cone obferues oudonnez, en- 
ſemble le bout de quelques verges reprefentans ha fummire d'Ice- 
Iny cone,ileft facile detrouuer tour le cone, & par conſequent 
ſon axe,quirepreſenteral'axedu monde, Donc cette manicre- 
- dudit ficurn'eſtpas nouuelle,n'eſtant que Vantithefe de celle de 

. —_ liquie 3pl yle eſt fauſ 

Que lama» Deplus,certemantere appliquee aplacer vn ſtyle eſt tauſle,. 
niere dudit ane ls ne place vie icelly fylefclon Fan! du monde;la 
yees - pls- cauſceſt que nous nefommes pas ſous les poles, ny au centrede 
Pr ef ; laterre,ou certteregle auroitlieuſeulement; mais nous ſommes 
4 fait > ſur laſuperficie qut cft beaucoup cſloignee du centre; on il eſt 
Mojolicne Þ« queſtion de plager le ſtyle; & pour monſtrer * bs y a erreur 
«ppliqute grande,c'eſtquele grand conefait parles rais ſolaires, n'eſt pas. 


aplagerfiyle, rfocele,mais ſcalene,& neantmoins il a toufiours pour baze quel- 
mais ſugure quecercleinſcnfible er defant;8&parallelealVequareur ,& faiſane 


q file par vneſeion en ay. cone,ou fon ſemblablequile rende ifocele, 


le pole, icelle ſcion ſera elliptique, & touresfois ledit fieur Fa creue 
circulairez&s'cn fett a plager ſon ſtyle come d'vn cercle, ſans cn 
faire aucun aduertifſement ; la difference qu'il ya d'vne ellipſca 
vn cercle apporteplus d'erreur 2 poſer ſon ſtyle que VFerreur in- 
ſenſible dele poſer,ſelon le pote du monde;qui cft 1a manicre vii- 

_ tec;zce quiafait que Morolic ne s'eſt pas role ſcruir deſa manic-. 

repour poſer ſon ſtyle;mais ſuiure la manicre vſitee cy dite. - 

 Sileditfieurdit, que Morolic a done failly en la deſcription 
des fignes du-Zodiaque, d'autant qu'il poſcles cones des rais ſo- 
laires cſtre ifocele; Iediray cn faucur de Morolic, quetclle deſ- 
cription de fighes fairs envn quadran,ne ſontpastant, 8&2 beau- 
coup prez + Aadeans. Me fauſſe eleuation. De plus,cette ma- 
nicre dudit fteur-depoſer ſtyle en pluficurs poſitions de quadran, 
neſt point en tout certaine, & notamment aux ſaiſons appro- 
- chansles equinoxes; & il y aura plus de certitude depoſer iceux 


\ ſtyles ; 


duSieur Deſargues. #1 
Ryles parla cognoiſſance de I'cleuation polaire, que par cette 
manicrc. | Py 

Ic demonſtreray dans] Appendix dema Stereotomic vne ma- 
nicre plus preciſc,certaine , facile & commode, que celle dudit 
fieur, pour poſer ſtyle ou axc,lans aucuns inſtrumens ordinaires, 
ny mois, ny eflcuation du licu, mais leplomb, la regle,&le com- 
Pas,6c deux plans,dont Pvn Orizontal,&par trois ou quatre ope- 
rations de Solcil en vn jour, cequi confirmede combien le plan 
Orizontalcſt prefcrablea tout autreplan en la conſtruction des 
quadrans  & tels moyens n ont cſte vſitez 1uſques apreſent,pour 
trouuer cfleuation polaire, quiſont neantmoans les plus precis,A 
cauſe des frations de air. 

Ie n'ay point fait de demonſtration du cy defſus,ny 'meſme 
en quelques > | oppambwg dc ce Liure, Tay pretendu 
ken? 70 aux cognoifſans(qui auront plus A a laſubſtance du 
propoſe & conclu , qu'aux punctuelles & eſtenduts obſcruations 
du Mmcalies )& non aux ſtmples qui auroient beſoin d'inſtru- 
Rionenticreſur chacune propoſition & concluſion, comme n'e- 
ſtant le ſubictdecec Liuret de  Examen des Ocunres du ſieur Deſar- 
gues Lyonnois, par I, Curabclle. 1643. 


F I N. 


Fantes conlles en Pimpreſs jon , que le Lefteur excuſ "N vil = plat, & eſt Hwy 
que p. Sgmpie page; lg. Sgnifie bgne, & li. fgnifie liſez, 
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0.l.p 46 Ig z1.de L.li.deI 10.p.49.lg tr. celles preparations ont,li.icelle preparation eſt, 
ps .lg.'8.8 z6.11.& APA; pp L1i.42 p.y7 Ig.1.100.1i104.p.;8.1g,;4.de Ieffet. li. 
quel'eftcR _p.60 Ig. 2,rom.ll.r O-n,p go lg .efcrire,li. deſcrire,p.61 .1g,;0. &auance 
1i.'auance p.61.1g.31.tc de.li.teſclonle biaisde,ps 64.1g.48,1a planche,li.la fueille, p, 71. 
1g.7.parallele, lj.perpendiculaire. | 

Aux additions, pag.tÞ,ic dis cinte,lifie dis ſauterelle.p.z3.alors L.liſ.alors h S.p 64.2.5) 
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bens ou a Table of the Squares of Numbers, you > SPLAPIER put $ — the ſum of the reſ Ws Tabulat 
ing to = Head and Bouldge ; D = their difference, and Y — the SErence of rhe 
Diameters 2 Uves, L = the length of the Veſſel, and'C = the. Content thereof. 


rop. 1. Ita Cask taken as. the middle Fruſtum of a i Spheraid intercepted berween two Planes parallel, curting 
the eAx#s at ri An es: Then, | 

TEL: + 3D: xL= 

Prop. 2. If a Cask be taken as the middle Fruſtum of a Parabolick, $ prudle intercepted between two Planes 

, cutting the Ax at right Angles : _ 
3 8ubr 2 $D:xL=C. Do een | 4: 
ſn. 3- 16 Oui If a Cask be taken» as the middle Fruſtum ; of two Parabelick Conoids aburting 1 upon One common 
berween two Planes parallel, —_— the Ax5 at right Angles : Then, 

jT L $+ © 0 ISA xL—=C. 

Prop. +. If a Cask be taKen as the middle Fruſtuns of two Cones abutting upon one commen Baſe. intercepted 

| between two; Planes paralle), cutting the eAxi at right Angles : Then, 

T Fi : any 1 LY Y: x L= C " 


| In all theſe four Equations, you muſt Divide the left fide of the Equation b 3»52 if you would have the 

Content in Cubical Inches, by 1077 if you would, have Beer-Gallexs, by $83 it you would have Wine-G allons, 

Ken + = 883_15a little roo much, and 882 fomething t ro0 little , the Diviſor _y commodioully 
away, thus :. 

" I. Tranſcribe the Dividend one Grade toward the right Hand, and take the third part of it as ir there ſtands. 
3+, This third part, the number tranſcribed, and the Dividend, theloThree you ſhall add into one Toral, _ 
Ap_— andyour Diviſion is effe&ted, 

- Examples in Wine-G alone, | 
 Leta Cask bepropoſed, whoſe Diameter at the a is 32, Inches, the Diameter 3 at the Head 22 Inches, 
W nticiogh of the Veſſel 44 Inches. _ 
' Spheroid,” . . | Parabolick Spindle. [ | Pax abelick Concid. : | Cone. 
1024 5. LE 024 1024 _ 1025 
"WWE 434 _ 2-2... 
- 1508. Ws _:. 2508 
754 a 27 
3263 _ - 2 — 


LE 


ae 44. Ty + = 

—_— - : 44 

9045 _ 4... ae 

—ITian ry EE 99528 = 97328 

: I_ ; 10190 4 | 33176. —— 97328 
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| rot Mi . Ti0,305k 


SIN RY the Tab ares may be performed more, cali b a Table of e 
\quneof © cre of Circles _ reduced to —_ phe pero POT " his 
wp Spheroid. | Parabolick Spindle.  Parabolick, Con od.” Cone, 
FM . 1,160 | 1,160 | | 1,160 
- 0548 3h £0, 0548 | 0548 
y 4.4 Ss 5 1708 1708 
854 854 _ = 
HEE 612 | 2562 ., =F6F 
26232 Ds "0 23055 
+ byng- 44 I HOES 10248. 3. . 22 
104928  * | / 10248 100220 
Bs... 112,738 | __100220 
| (out. ITY; 24309. | 


Agr eg thata pn nin 
Aficn 1 it to be le 7 expirience, Now here in this way that 1 have Jaid Hay youa are at nyc to Ax at — Sy 
, forif you imagine a Cask to be ſome Content between a:Sphereid, and a Parabelick Spindle, you ny take 
$ þ:,: 2 2,243,075 of the difference, and you have your deſire. 


<q If « Cask be not full (the Axis being poſited parallel to the Horizon) to find the quantity of CH contained init, 
Ts do this, you ought to have a ing py of Segments of a Circle whoſe Area is unity, the Diameter being Di- 
bs 10000 qual parts, anilthen this Aonlmpation' is the beſt kitherto uſed, which requireth rhis Data ; 
, {page Content of the Cask, the Diameter at the FO and the wet Portion thereof; and the Proportion 
0s TNUsL » F | . : 
" Asthe whole Dia | te; is to its wet Portion: ' | P 
3 | Sois the Diameter i | the. Table, (1. e.) 10000, to its he "50" which bein .fou fir in the T able of Seg- 
yents wen 'Oou tos ; So rg ent , by which if Wh lultggly x the hole io Ooppene 0 the ask, the Fla. ist e 
the remaiailg Liqu er inthe Cack, Pop : | CY Or 
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> mo % Ws 
je fume oor have hererahtei wrizten or <« ſoak 6 to wy oncering the advencemen of the Marbematches is 
Mts: -As long as-men want wwlh, Wit, 4eancs or leiſkre-to atter dies, it is ne marvaile-it they make no 
x78 progreile int To reniedy which,I conceive theſe mtazes nor to be amille, 
"1. Towrite a Canfiliarins Mathematicus, (fo 1 call it) anfwering ro theſe 3. queſtions : | 
| 1. What Fit or profit arifeth from the- _ Mathematics ? 
Os. Whar bg/pes are there for the attai profitable knowledge ? 
— ,Q: 3: 'What.order is to be obſerycd in aſng het helpes ? 
is urpoſe it ſhould containe 
Lplaine and popular diſtowrſe of the extent of the Mathematics, withthe JE thar redounds, firſt to the Student him- 
Ife, and then to the Country wherein thereare many ſifch grounded Artiſts, 
A Catalog of Makagatchns and their workes in this order : 
© (1+ A Synopſis of all the ſeyerall kindes of Mathematicall writings, 'either extant in prine, or acceſſible Manu- 
ſcriprs in public Libraries,with ſeverall numbers ſer to every kinde. 
z. A Chronicall Catalog of all Mathematicians names thateyer were of note, according to the order of the yeares 
} when they lived, with the yeare when any of their workes were firſt printed. 
3. A Catalog of the writings themſelves, in hs order of yeares in which they were printed in any language : And 
this I would contrive thus 2 'Firſt, the yeere of our Lord, and then the names of all the Mathemarticall bookes 
pee that yeare in any country or language, after the uſuall manner of Catalogs; 
ut I, _ the volume, thar is, not onely what fold [4*.8*. &ec. ] but alſorhe number of leaves; that we ma y 
imate the bulke of the booke. 
2. profit before the title, the yeare ro which you muſt looke backe to know either when it was written, 
or when itwas laſt before printed, in that or any other language. - 
 3-ſetting in rhe margent,after the title, i. the yeare wherein it was the next time printed ! 
- 2+ the-number of reſerence to the Synopſes i jt eel page; By which 
; P numbers one may preſently rune over all bookes of one ſort, 
| of this or that particular ſubjeRt.. - 
Counſel direQing-4 ſtudent to the beſt bookes in every kinde; In what ordcy, and | 4 ro reade them, What to obſcrye; 
whar to beware © 58 fonts Mathemarticaſters, how to era and keepe. all. * 
A Pareneſic, Firſt, To all be who have meanes and leiſire, : and a wit not unapt for theſe ſudics, to ſet upon them in re- 
d 1. of their pro e to the Rudent, and to mankinde, and 2. of that more refined pleaſure of hunting out hidden 
s, wraſtling with difficulc Problemes, and getting the viQory ; and ſo much che rather, becauſe 3; of the great facj- 
that is iow in that ſtudy 'by reafon of the many helpes to ſpare much {abowr, tipze and coft which our forefarhers were 
| forchd to ſpend. Seca P23 all thoſewho have under ing ro eſtimare the worth of the($f , and weeth where- 
"with 45 pur chaſe ts tits laſting honour by the wiſe dif] ſpenſng of jt, to.take more notice of this ſort of ſudents,and 
'e@:£n00urag Fo them, { t the choiceſt « Food '# + pp ——_ to which their. Gcnizxs leads, then : Eſpe- 
| Hater, whomi it concernesto take wheacourk 1+that their dominions may be better furnithed with 
lefſe laborious and coſtly, 3 As Matbematica ingenia may be diſcoyered 


ny, | Towiichenl ic voulbe goo | 
cnet a Public Librere, contaloin all thoſe bookes, and one jnftrumenk of eyery ſort that bark beene TRANCE] with 
{: je, Js wa, ohecopy. of \s np ſhall be printed yearly in other countries. . | 
FR. 5 maintaine a Library keepe of great? dgomemt;o whom. may belong t © 
; 'o be printed/wi! . {mop L, prelantmſore is not excconding to Art, 


0 commend he inventors + the revandert. 
Tar | } £1 Fe vel? & Aus 
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T: Teroyh and 


f , ec e in making Mathematicall inftruments and 
a Landimeters, Accomptants &c; of 
bee: Jon irdfuſe ſuchmen, benot abuſcd by unable 


a a es, "widwhich the world is now'peſtered, what 


n, and if cþey liked chem, know. whither to.ſend | 
"—rrnadr chicher, and learne what helps | 


T eon Fi the making ws _—_ hevpalrod IF ena defire beter 

* mop! nd Nt agke th and 1 Sens puſly asitiay be, © 3 Lb9 may be 

-gathere icall bookes and "hyenta At re: (3 S brews, or thar ents laferred Conſe. 

/ Cari aq ookag citing, Ao reg every.period:g Ir wXF9po x + LEN dt A Luthor IT oy it is found, and bran- 

; Ws alll: x wricers if they be taken ſtealing - Or DOFLUWIR but acknowle ent, 44 F (wick is worſe] expreſly 

a1 paring rotheimſclyes: -any other 1 1a! 10s: ). Be re Fogg bring thas FE zffinco farre lefſe roome;to rhe 

" Hijh Ting of more ET > tha can yer gli Pg: ine, checauſbihis alſo would bp.” 

|. reat and-eumber Ome'tro carr about us, er-tt bn; C JEW... DM 

(2 » Cn ian IK compre ina Pocket ook £5 RET here foreas. briefly as ad on” E] che uſcfullefi Tables and 
| ; -—he bs ate herhdp: a -Mathemaricall, or applied ro fuch- | nents 


tn efges "$ntef—hi tw 
yp ES __ H pays 4 in webs ” © ry6d to bookes, Ler there be comps et . | 
if maticus tut, or An inftruRtion, th %e on th marician- that will rake the paines,” may profucs. 
4" hinmſclfe, fo,as thar he may,.chouſth he heurcerly deBiirure Sfihokes of inſtruments, Ar: whtmmical-P'ro 


» "Fence; yer, if the Idda prove too- force, ; contehc with app! Wo ber” 
As for this preſent 1dea; 'T am fo fatrefrom counting it -4ncerch-im ofſubles cI po | be 

"i our any aſliſtanes, provide that he were cicither diftra Zed wichcare for h Fa : Nat 

iS 3 4p of vos [x 30 


oe er celine of this worke, ok me with ti mine ohric nation the honour.of firſt _” 


Aw Ic have ſome reaſon to hope that it will be ſo. For, thoy h 1 know few or none are bork 
| promoted bf this litre, wins (en therefare be perſuaded 4. by dome is ſo deſtirute of 
_—Y t there can be Bd ne to countenance and Myance this pare of earning, even inthj, ay, i 
-.- ik offibl on lkel = becfeges wu 
I+2 (As for rhe Library ;t hetecan hes doe bn they may fly be had, if mon be roving wr be Fe 


thar divers of x tha nation be ſet apart for it) = cy to: none tx 
- thely yet I-perſuade-my vibe may 'be ound among, opys nk aggys (of the diculties, and ro eallt} 
bour, that they muſt needs meet with tn the raifing of fo  greas F "AT he rather beleeye that Ge are mm ma | 
becauſe for mine owne part; notwithſtandi the want of: Counſell NS in tae ſtudy, andthe innume rot diverfon 
diſtraRions that I ave had, 1 am neverthelefle cometo ſuch a confidence of my untlerſtanding the deprh of that ſtudy, -& 
, were cn tho hoſe Pandects, I ſhould lay heavier lawcs upon my ſclfe, than "haye alre 'meteloged 3: name s Firſt tc 
" downe ſack a an exaR Method of ienof* the. procefſe of Mans reaſon in invetitions, $a dat ir be impy 
meerly to my negligence and diſobedience ro my Ley lawes, [and not to.thelt inſufficiency] if, from my firſt grounds, ſee 
or principles, I id not, in'an aide: ways" re ro thar przſcribed Method, deduce, nor onely all that ever is rb be for 
in our Anteceflors writings, and wharfoe they may ſeeme to have thought on,. bur alſo. all the KMidtlieniarle | inventio 
Thearemes Probleticentt'] Prece ons White Jedo |. — for the workin AT our ſuccelle ors to lig and thar in one c 
raine, unc { order, from the yo ſeeds of M 
and moft or . Not ſerting them down at randon as they 


athematics, Is A their riobleſt applications;as well as to the! 
Fad, as thoſe bales us haye done, ſs thar 
tare light upon their Problemes and the ſolutioris of r aq by ce 4s ro have found them by,one perperadlh, co 
' riable procefſe of Art. Yer ſuchan Artmay men.inyent,if they accuſtome themſelycs,as I have. _ Fo 
the #; ? of mens workes,and the meaning and truth of their writings, bur alſo bow it came to paſſe ey fe 
s, and that they propoſtd to themſelves ſuch ends, or found 3 uch meanes for them. 
- Wete theſe Pandefts vie made and finiſhed, 1 | ſuppoſe it is _—; that by their orderly, rational 2nd bes | co 


nf new Tre atiſts ; "Eer chbugh Lk : 
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pleatneſſe, aboye all thar kathbeene hitherto written, 0, AY would ſpare after-ſtudents much-{abowr and time thar is pow ſpt 
in/eehing out of bookes, _ diſorderly reading chem, and Jrogling her ir cloudy cn pendograpc nap reprefericarions, « 
ferenr'Me , Col Leena oper tied les by paralogiſmes ET, untertainties' 
cal For bens demo c. beſides much coft alſo, now throwne away upon. the mill rude of bookes,the gr 

7 [ bens better neyer to  haye ſeene. | T2 
| e worke ſo well, as tocxrind | ir farther, "7 it to other fudies; 
be admitted, and no thuth omitted 4 and / ' pratzice eta irig themſcly 


ininber of all the Problemes thar can be conc wing it, and - 
| leme ſhe either all the meanes of its ſolurion, . on the impoſſitiy 6f1 : ant 
then t be 20t.yet,-or wit at | 


Men would eaſily ſee how to conrra6 cheſt Bendeffcinro, 4 pocker-booke for their ordinary uſe; But fo to 
4 heads, as to need vo books at aff [accoK ng to that defideratym Zraxaje ta.have a Matbematicus dn by then rg 
« urterly.impoſſible to moſt £ No man; that ever I heard of, having propoſed ſuch a ſcope to indo) vis 
opp cer it more ;flible,if it pleaſe them to ſuſpend hel cir judgements, rill chey have cor red where 
to fortiie the im 2 Aon. epgoigel reaſon, and what effetts n 
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havemer w1 Wards it than WET, TI ts. 
| ks | 
: 54 | 
; / 
s EI : 

R on. 
M & 


Fs Ha4e. 
umerorum QUAD RATOROM Device millium, 
una rum ipſorum Lateribws ab Unitate ncipientibus 
© _&'ordine naturali uſque ad 10000 progredientibus, 


ad % 


 . Teregluv@> iv #5 aerlus TWO £0 favpy 
: TON&TXANaTHNG> , oros ) 0 werlui 
KANG ) TlAgves Tov Tlegſuvs. 


. 


Quadratus fit numero aliquo in ſe multiplicato, 
qui numerns Latus quadrati v0catur. 


DIOPH ANT Us Lib, x. Defin, 1, 


WO 1 : \ *, . 


OTE oo 


£ all the once Numbers between 0 and 100: Millions ; 


And of their - 1 D- Ss DS. 
I bich att all- the whole Numbers between 


6 OG 
| 4 : P 1 ! . ba »Q » - l . \, . . . \ Ss = Sas " " wo . w > * . . 
Mw *s rn 1 $ s _ , . w oy 0 g « 
« } £ * 0 . . 
a, oy —_—__ 7. Ab ki OY RES: ' EY « S > £% I 3; tn *o ; >, . a fy . 
, "ICY - ; ' x w 6 j ba - 4 4 . 
4 % 
| ad ” - —— -- c ( - Tr” " - . * 
by % > hy - ” 
ASS 2 1 ; OO ren L" pan — , 
1 CODOP SCOIL CHART | MOOG C  ELICT 
A + ("2 A : 8. 4 #% *%, , "OM D——— * \ \ Ft TY a P 
- {% 0 Oe — — _- __ _—— _ . p tn. 4 _ 
be 4 x © ay - - * 4 V - » a wv ay bo wo." s X "So 
o , ; x _— & f i 8 ; = 1] 
a s þ * "_ * - * 4 = «. [1 ks % s * of - 1 ys * 
+ W « » % % \. 
A ® LY % . a * 
-_ [ i a Go bu % F ; 1 \ Y þ., v » o "my upd . = 
, 0 a# S& + 4 Jo 4M $0 } T3 - | . 
wo z V \ - Y d by, 7? \ . 4 » 


Th PIO ES, peep RPO ae tr -eGxrg 


Printed by Thinker ny 
. by y Moſes Patt at the W bite Hott in Eittle 


. vl ky ? LY s\ . \ 
F: , 7 v0 FO ", Ws 33 


'S 


\ 
* % \ - * ” 
_ . # . ” 70 . . , 0"Y ' $ , » . : , 
Y 2 "PZ ; _ = D : >" 2 p A : . a . ; : 
[3 P %. . v 6 : , \ 
i % . . »- % Y % * A 
/ 
, bd. #% 9 .£\ ka F » ( - # . ) % ' _— "> cs MY «* Þ SF. Ss X Pk * # 
- ©. = . s -. Cad +» C « - * F . {. c - ” } . ; : a 
bu or” . % 3 ' , - , 4 "t - * » % + 4 % ® % * w_ 
% N - d - . 
. b . . ws 
' 


{. 


% \ 0 3 % * wy " 
\ hy F ! 
F ; » ' =y b ' . > wu þ d.- p ae . þ 4 £% 0 TY i . » , '% v4 A "is ef $; m_ oF! c p ' "3 _- 
" _— % # . . - r . " M y » ff ow” *"* -» ww. a ” %- , 
.. bi % SS... 6 % ” [? , * P t- 
I -i:Þ< \ F i WW AO” »$ 3:0 ? 
S wi: 6 / ' " % j i",S Oy; 
% , i ' Ro ——————o—n 4 ” - wh tn oy % , 
_ »__ we « * e £ vs © S's + » $25" ys x ©, Tn o——_—_ > 
» be 
; RP / * 
[1 
Li 4 D 4 
F (2) 
4 


. A 4 * 
.» y 
A as , 
| Na 7. 4 | 
E<, WV . oy 4 . . 
. f Fd Wn o A 2 
We. 'f > 
y WS ISAC - *-" Naa 
. 4 ©» bs. 4 
. . ow , s I.” -- pe GN , > od 1 *; 
\, IF" & © aa? '$* JE ac” Py . : FT , :. >. P 4 wwh b h wk ne... * & b . : " L wa # | __ 
41A bi 02. Wo. 4 Te. ds. 41 *.. I" : by BREE. 00 OE ING rod wo LIFT, NTOGs.. mn « g+.,7 » + > % 
wa : MM mt <4 LSE? 4 * F.  - | g ' p ODT IF © { S404 1) . %» by 
4 * k 7 iz : i > - FIR £6 
+ 96 » = oY %..4 \ 2a . 0 ” 4 : »* ** 
: . * o : b = - ISL; > 4 "_- $4 v > 4 * 


qe, and: areto be ſold: 


Ca OL 


3 
P. 
- 
= - 
=—I 
_— 
- i ” 
- Kei. 
: 4 
- - 
. 
: 
, 2 
. 
- 
—— 
Fz 
« 
ay 
X a; 
& F 
WL 
- 
% 
+ 
= 
»* 
_ 
L 


« ”a : f 4 
v Vt 7 ” L ee o_ b 39 . ®* 
"-» « 4% + .% 1 

<> ©» ON 235%. 0s 


% 
: 4% TT 
as, of 6 (2 
REG... k 
x 
"7 37% 
RA £ 
Pty. 25x 
* * >» - 
4 % » 6 
* i\ » 
-& d 


| 2 1904] 


| 191222 


1x 2896|19 0096 
| I 3H0p3þ38 D969. 126% | 
II 4244 |19 1844 844 | 
21 | 114921|192721129 70 3921109 1721 
7600] 11 $6001 19 3600|ag 160 |70 5609188 3600 
780Br |11 658 I| ig 44857 j 1762285 [88 5481 
I1 6964 |19 5364. 70 8964 |35 7364 
11 7649| 18 6@4 71 064955 9249] 
118336 55.3536] 71 233689 1136] 
| 11 YOg5/ 602555 5025171 4025189 3025] 
6 | 1© 6716;| I 129 $116]41 7316155651671 5716/89 g916| 
dog] 12 0409119 9809 |29 9209] 41 8609 | 55 8009 | 71 7409| 89 6809] 
6 1504| 12 1104|200704 [300304 [41 9904 [55 9504 |71 9104| 59 8704 
001] 12 380120 1601 30 1g01F42 3201 }56 100! |72 0801 | 90 6601 


A Table of whole Numbers, and their Squares. | 
f 2 6» | Z»s | 44644 4 J +» be. \ 9 90 | | 
4 0000 9 0000|1b 0000[25 0990136 2000\4$9 0000, 64 0009] 8 
4 0401| 9g 0601|16 080125 100136 1201" 49 1401 64 1601 
4 0804 | 9 1204416 4604125 2004 | 36 2404 | 49 2804] 6.4 3204 
4-1209\| 9 1809|16 2409[25 3009| 36 3609 | 49 4209] 64 4809 
9.2416 16 3216 25 4016 36 4316 49 5616 64 64 16- 
314 2025| 93025] 16 40251255025| 366025749 7025 | 64 8025 
4 2436| 9 3636] 16 4836125 6036136 7236|498436] 64 9636 
14.2849 | 9 4249] 16 5649125 7049|3 68449149 9849| 65 1249 
+ [4.3264 | 9 4864 | 16 6464 |25 8064 | 36 9664 | 50 1264 | 65 2864 
14.3631 | 95481116 7281 25 9081137088 |50 2681] 65 4481| 
14 4100.| 9 6100| 168100126 0100 721001504100|65 6100 
v44.4521 | 96721116 89211264 12 : + 3321159 5521|65 7728 
x 2544 4 4944} 9 7344.16 9744 26214637 45441 59 6944 | 65 9344| 5 
(69 | 1:2769þ4 5369-| y 7969 [47 05bgg DN 35 5769 [50 8369 [66 0969|- 
5| 1996/4. 5796 | 98596|37 1396]2844g61 37 5995 | 599796 [66 2596| B3 
I 322 5| 9 92251 17 222 RES | Jt 12251664925 
9 $856| 17 3056|26:82 66 5856| 8 
| 19 £439 | 17,3889 26 pak 89166 7489 
104124|174y24 [26 8324. 66 9124| 34 2724 
40 L363\87 BBgt $363 ($4.6961 [670761] 84 4561 
10 2400[ 17 64 )| 5284096 7 2400] $4 6400 
b41 40 2968] 4514841[67404z\$4 8241 
IO 3684 | C152 1284| 657.5684 | 55 008g 
497291104329. 27291 67 7529.85 1929] 
152176] 104976|17 261888175| 67 8976125 3776] 
5 062g] 10 56p5 75 [0436 231 68 0625185 5625] 
5 1076| 10 6246 3761 54-$676] 632248735 7475 | 
1332 1 £0 093g 3 9329] 
| 10/7584 |; 84 | 
|2033411 22 Jo4r 
Io 8900 186 4900] 
IO 9561 63x [86 6761 | 
Lne2p4 [+ 4|56 8624 
11 0889 187 0489| 
EI 1556 8 


i 
GS. a 
FS, at 
E.%. 
""R . 


—— | — ” 
Numeri integri cum ſuis Quadratis Pag 
| ' 10.3 Tus | I - | Cn | , Zoo | AL 4 3» " 6.4 i 7 ++ " & ; wag 


. 150] 25009 2 2 JOO 6 2500 I2 2500, 20 2500 30 2500 [42.2500 56 2500; 72 2500 
 [5x|2607|2 2801 |6 3091-\12 3201| 20.3401 |30 3601 [42 3801 | 564001 | 72 4201 904401 

5212704 |2 3104|6 3504|12:3904}20:4304 |39 4724 [42 5104 | 56 5504 | 72 5904 [90.6304 
58} 2809 f2 3409 |& 400g 5 209 |30 5809 [42 6409 | 56 7009 | 72 7609 |90 $209 
54|2916 2 3:716 6 | h 8O:6116 30 6916 42 7716 56 8516 72 9316 91 OIIG 
551 3025-2 4025 [6 5Ql 321 © 20:70 25130 8025 42 9025157 0025|73-1025|9 
561 3136 | 2 4336 \& 559074207361207936130 9136143 9336 |57 153673 2736|[91 3936 
57/3249 |2 46496 6049 }12-7449] 20:8849131 0249.43.1649 | 57 3049| 73 4449|91 5849 


58133642 4964 (6 6564 [12.8 09764 [31 1364143 2964 |57 4564. | 73 6164 |91 7764 
5913431 |2 5281 6 7081 O68 [31 2481 43428157 6081 73 7881 91 9681 


= 
O 
ey 
© 
© 


a |2:5600|6 7600 | 12:9500}21*3606}31 3600 [43 5600 | 57 7600] 73 9600|92 
611372142 5921|6 $121|13 032121 25281314721, 4369211579121 7411 92 3521 
6213844 [2.6244 |6 8644| 13 1044121 3444315844 |43 $244 | 58 0644 | 74 3944 |92 5444 
63 2569 12 6569 |6 9169] 13 1769121 4369131 6969143 9569 | 58 2169 | 744769 |92 7369 
64 |4096 12 6896 |6 9696] 13:2496|21 5296|31 8096 |44 0896 | 58 3696|746496| 92 9296 
6514225}2:7225|7 0225113 3225|27"6225[31 922544 2225|58 5225 |74 8225 93 
_ [661[4356*©2-7556[7 0756 | 13:3956|21 7156132 0356144 3556 | 586756 | 74:9956|93 3156 
'f\ |67|448%9|2 788917 1289| 13 4689|21 808932 1489 [4443389 |58 8289 |75 1689 |93 5089 
"RB _ [68]4624|2.8224|7 1824|13 542421 9024 [32 2624 [44 6224 | 58 9824 | 75 3424 | 93-7924. 
6914761}2 856117 2361113 6161 |21 9961 32 3701 44 7501 59 1361175 5161 93'8961 
70|4900|2 8900|7 2900[13 6900|22 0900|32 4900 [44 8900 | 59 2900| 75 6900| 94 0906 
| 7I 5041129241 7 34.41 I3 764.1 22 I841 32 6041 45 O241 59 444.1 75 3641 94. 2841] 
73153292 992917 4529[13 9129]22-3729|32 8329 [45 2929 | 59 7529|762129]94 6729] 
741547613 ©276|7 5976| 13 9876|22 4676|32 9476|454276| 59 9976| 76 3876|94 $626 
[7555625 (3 0625 7 5625|14 0625|22 562533 0625f45 5625 | 600625 | 76 5625| 95% 
[761577613 9976 76176| 14 1376 22.6576|33 1776145 0976|602176j 76737698 
19771592913 1329|76729 | 14 2129|22 7529|33 23 [45 5329 [60 3729; 769129 | 495 
| 781608413 1684 |7 7284|14 2884 |22 8484 |33 4984 [45 9684 | 605284 | 770884 | 95/4 
79|624x |3 2041|7 7841 |14 364122 9441133 5241 46.1041 606841] 772641 |95'S; 
$016400[-3 2400|7 840014 4400|23.0400|33 6400[462960; 608400|77 4400 | 
[$x|656x|3 2761 7 8961 [14 5161123 1361 [33 7561 [46 3761 609961 77 6161 
82[6724|3 3124 |7 952414 592423 232433 8724 [45 5124 [611524 77 7924 
18316: ©0089'14 6689 |23:3289|33 9889 [46 6489 G1 3089 | 77 9689 | 
84 [7956 [3 3856 |$ 9656 | 14 7456 [23 4256|34 1956 [46 7856 | 61 4656 | 78 1456 [96 8256 
A 1$851[72251.3 4225 3 1225] 14 $8225|23'5225|34 2225 46 9225 Gr 6225178 3225197 0225 
; $617396[-3 459618 1796| 14 8996|23'6196|34 3396 [47 9596 [61 7796] 78 4996 197 2196. 
| 8707569 [3 4969 'S 2369j 15 9769 |23 7169 |34 4569 [47 1969 [61 9369 | 78 6769 [97 4169. 
88177443 53449 2944| 15 0544.|23 8144 [34 5744 [47 3344 |62 9944 | 75 $544 [97 6144 


$9|7921|3 572118 3521] 151321|23 9121134 692147472162 25211790321 [976121 
90|8100|36 100 $4100! 152100|24 0100134 $100[47 6100| 62 4100] 79 2100 |98 0100 
9118238143 6481|8 4681. 24'1081|34 9281147 7431|62 56811793881 98 2081 
928464 | BY 124 3664 |35 0464 [47-8864 | 62 7264 | 79 5664. |98 4064| 
193]5649 91243049135 1649|45.0249 | 62 8849 | 79 7449. 986 049 
94|3836 | I5 (24/4036|35 2836 48 163663 0436|79 9236 98 8036 
195 | 9025: 51245025135 4025148 5925|63 2025|80 1025 [99 0025 
9619216 35 5216148 4416|63 361680 2816 [99 2016} 


;* 150 8h | 2457009 [35 6409|48 580g [63 5209 | 80 4609 [99 400g 
98|.9694 28004 |35 7604148 7204 |63 6804 |80 6404-|99 600, 
99] 9801 { 1\24906x135 880148 8601 [63 8407 |80 8201 |99 800; | 


. ” 
PRETTY =>” 2 


R— 


hs. Al. 


AZ 


Z 


———_ X27 000 
2. LOO 2Q0L. 
4} 00 4094 | 
x00 6009 

£00 SOIG| 
| 01 ©025 

-\ $QI 2036. 


Frargayo 
Ph Yom 6964] 


£21 2201 

123 4494 
121 6609 
121 8815 | 1 
122 1025 
122 3236 
132 5449 
I22 7664 


L102 0100 $35 9100 
Elgreo2 2121[123 
£4402'4144} 

XQ2:6169: 
L102. S196) 


22 6544 
[223 $769 
x24 ©996 


12, | 13 
Iſ4 0000} 


144/240 


144 7209 


144 9616: 


145 2025 
145 4435. 


145 6849. 


145 9264 


I46 6521I 


146 3944. 


147 1369 
147 3796 


+ [103 0225} 
& [x93 3256 
"1 103: 4289 
2 4103 .0324| 
9 {103 $361 
> { 194.0400} 
24.[104 9441 
42 [104 4404] 
| } 004.9929 


224. 3225 
124 5450 
24. 7089 
1.24 9924 
I25 2167, 148 31-19 


148 840q 


125 664.1 
125 8384 
LAG L129 
$576] 126 3376|1498176|175 
126 5625 
126 7876 
127 0129 
(1095 6784|127 2384 
| 1058 411127 4641| 1510441 
127 6900 
127 DIGI 
428 1424 
128 3689} 
128 $956 


{128 8225. 
129 0496 | 
129 2769 
129 5044 
[I29 7321 


TY 0625 
Wp20g 2676 


1195 4729] 


| 106 0900 
L {106 2961 
1x06 5024| 


34| x06 9156 


6|107 3296| 
1107 53069 
38| 107 7444| 

1107952L 


147 6225 
147 8656| 


148 Todg, 
148 3524 


[149 C841 | 


I49 53729 


I50 0625| 
159 3076] 
1505529 | 


152 2756 | 


I52 5225 
152 7696. 


129 9600 
130 18x [154 0081 | 
I30 4164 [154 2564| 
130 6449 
130 $736. 
131 T025 
13x 3316 
(+; $909 R999. I31 5609] 
frog 8304 
130 040T 


1108 1600 
141]T08 3681 
142] 108 5764 
1108 7849] 
| 108 9936 
x09 2025 20257! 
"F109 4116; 


On... 
"2 


131 7994 
I-32 C201 


1153 7600 | 


154 7536 


155 1550025 


I5523L6| 
155 7504. 


A [ Table of whole Numbers, and TR S, 


Wares. 


769 005 
169 2601 
144 4304169 5204. 
169 7809 | 1 
170 0416 


170 3025 
170.5636 
1708249 
171 0864 
121 3481. 
172 6100 
171 8721 
172 134% 
172 3969 
172 6396 
172 9225 
173 1856 
173 4489 
1737124 
173 9761 |* 


174 2400 |2C 
174 $941 
174 7684 1 
175.0329 | 202 4929 | 
x 75-2976 |202 7776 
175 5625 203 0625. 
I75 8276 203 3479 
176 C929 2030329 
176 3584 203 9184, 
176 0241 204 2041 
176 8500| 
I77 1561 
177 4224 
177 6889 
177 2114 
178 2225 
| 178 4396 
173 7569 
179 0244 
179 2921 
1795 $6q0 
179:$2&1 
Igo 0964 
180 3649 
I80 6336 


1809025 
ix 1716 
131 4409 
181 7104 
I560001| 18 


x [146 16$1 
146 4100 


149 3284 


150 7984| 
151 2900| 176 
ISL 536E | 
1151 7824 | 
152 0289] 


1539169, 
153 2644, 
153.5121 (879 


F| 
[ENT 


154 504g] 


155 5069 


Reo 


| __ Tho _ 


I96 D000. 225 0000 
1962801] Boy DOR 


196 5604: 

195 84091 
I9z 1210 216Y 
167 402% 4025 
197 0836 


1 97 9649: 1049. 
| 227.4064 


198 2404 


198 $281: 
Igb 8100 


199 0921 
199 3744 
199 5569 


199 9390 


200 2225 
200 5056 
200 7889 
20I 0724 


201 9241 
302-2084. 


204 4900] 
204 7761 
205 0624 | 
205-3499 
205-2338 | 
205 9225 
206 2096 
206 4969 
200 7844 | 
207 0721| 


207 3600 
207 6481 
207 93% 4 
208. 2249 
208 200 5 I 5136 
208 $025 
209 0916 
209 3509 
209 6704 


' 207.9601 | 


- 
o 
. 


225-3121 


239 6304 


& ' "oP 


I; 


— a ——_— 


256 0000 
256 3201 |. 
941 q.256 6404| 
214.56 9609 (296 


* Y of -'n ai * 
32F 40409 
: . 


227: 7081 
———— 
238 0 1001] 


238 6144 
230 9169 
222 2196 
329 5225 
229 B256 
230 1289, 
230 4324 | 
230 7361 
231 I 0400 
231 3441 
231 6484 
42319529 
2323 2576 

Cen emmy 
332 5625 | 
232 8676 
2331729 
233 4784 
243 £3 7841| 22 
. 234 0900: 
234 3961 
234 7024 
235 008g 
235 3156 
235 6225 
2359296 


236 8521 
237 1600] 
237 4681 


237 7764| 


238 0849 
238 238 3936 


279 2736| 


238 7025 
239 OI16| 
239 3 209 


270 6025 
270 9316 
271 2609 
271 5904 


239. 9401 


71 0201 


$1257 2816 1299.36 16 
4257 6025 | 299.7025 
21257 9236| 
258 2449 |. 291 3849 
258 5064 
258 8881 
359 21004292 4100 
359 5321 
259 8544 
260 1769 
260 4996, 
260 8225 
261 1456 294 4656 
261 4639 294 808g 
261 7924 | 295 1524 | 
262 1161\ 295 4961 
— 

262 4400) 295 84 $400 

262 7641 | 
263 0884 
263 4129| 
263 7376 
264 0625 
264. 3876 
264. 7129 
265 0384. 
265 364t 
265 6900 
266 O161I 
266 3424 
266 6689 
61266 9956 | 
267 3225 
[267 6496 
2362369 | 
| 236 5444] 


291 :04.36 


294 7264, 
292 -£681 


292 7521 
293 C944 
293 4369 


293 779Þ| 
"TAC oY 1228 


296 = 
296. 5294 
296 3729 
[297 23170 2176 
1297 ,5625 
(297 9076 
298 2529 
298 5984 
298 9448 
299 Aa960: 
299 6361 
299 9834 
300 3289 
 3O1 0225 
301 3096- 
3ZOL 7169, 
302 0644 
"302 412k 


o | 302 7600| 


393 103rx| 
393 4564| 
303 $049] 
304 1538} 
304 5025 
.304 8516 
305 2009 
305 5504 
135 900T: | 


RE. 


. 
- 


Wd 


"Ra 


of 


| Numeri i Integr! cum n ſuis Quadraris. Pag.s. | 
SEME MF |. 130. | _I4w» | I | 17.+ 


50] 110 2500[132 2500 156 2500 182 2500 |210 10 2500 240 2500 272 2500 306 2500 
5I|110 460I|132 4801 | 156 500r | 182 5201 |210 5401 |240 $601] 272 5801] 306 6001 
52|110 6704132 7104 |156 7504 182 7904 |210 8304 |240 8704 | 272 9104 306 9504 
53|110 $309|132 9409|157 0009 183 0609 [211 1209|241 1809| 273 2409| 307 3009! 
54111 0916[133 1716 1572516 183 3316|211 4116124I 49161273 5716| 307 6516 


UC OO — — __—_ 


55j111 30251133 4025| 157 5025 183 6025 211 70251|24I 8025|273 9025| 308 0025 
56|111 51361133 6336| 157 7 77361183 8736|211 99361242 1136|274. 2336 308 3536 
571111 7249|133 $649|158 0149104 1449 [212 2849242 4249274 5649| 305 7040 
58| 171 9364 [134 0964|158 2 464 | 184 4164 |212 5764 |242 7364|274 89641 309 0564 
59|112 14811134 3231 [158 5881 184 688x [212 86811243 0481 275 2281 309 4081 


60|112 3600|134 5600 153 7600, 184 9600|213 16001243 3600|275 5600| 309 7600 
61|112 57211134 79211159 0121185 2321|213 45211243 67211 275, 8921] 310 1121 
6 62|112 7844 135 0244 I59 264.4. 185 5044 | 213 7444 243 9844 (276 2244 | 310 4644 

631112 9969| 155 2569|159 51691185 7769 | 214 0369 [244 29691276 5569| 310 8169 
64 113 2096 135 4896 159 7696 186 04.96 214 3296 244 60961276 8 8896 7 1696 
| 65]113 4225|135 7225160 02251186 3225| 214 6225 |244 9225 277 2225 3I1 $5225] 
l | 661113 6356| 135 9556|160 2756|186'5956|314 91561245 2356297 5556| 311 $756 
il þ | 671113 345g 136 1889] 160 5289 [1 $6 8689 | 215 2089 |245 5489 ;277 8889| 312 2299] 

| 68] 114 0624|136 4224 |160 7824 [187 1424 215 5024. 245 8624 |278 2224 312 5924: \ 
| 69 114 2761 136 6561 161 O3Z61 187 4161 1|215 7961 246 176+, 278 $561 312 9361] 
70| 114 4900[136 8900] 161 2900 187 6900 216 0900|246 4900 4900, '278 8900 313 2900 
71[114 7041137 1241161 $441 157 964.1] 216-3841 246 80411279 2241\313 6 6441 
721114. 91841137 3584 | 161-7984 [188 2384|216 6784 | 247 11841279 5584| 313 994 
73/115 1329[137 5929|162 0529| 188 5129|216. 9729 | 247 4329 (279 8929| 314 3529 
74|115 3476|237 82761162 3076|188 7876217 2676 |247 74761250 22761314 7976 

Ii; $625 138 0625|162 5625 189 0625 ba 3625] 243 0625 ©0625 280 5625] 315 0625] 
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118 $921|14T 372T|106 152T 192 9321|22T 71211252 4921 285 27211320 0521] 
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561 6900 | 
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519 3841 
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520 2961 
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526 2436 
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566 4400 
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567 3924 
567 8689 
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568 8225 
569 2996 


570 2544 
570 7321 
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572 0449 
573 1336| 622 
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574 0816 
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673 4025 
673 9216 
074 4409 

674 9604 


675 4801 
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729. 5401 
730 080g. 


730 6209 
731 1616 


731 7025 
732 2436 
732 7849 
7335 3264 


734 4100 
734 9521 
735 4944 
736.0369 
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I029 76851 
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. 743 1076 798 6276 © 856 1476 | 
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907 1281] 

07 6964 | 
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1049 76cO| 
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5| 753 5025 
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755 1504 
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310 5409] 
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990 36c9 
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1053 6516| 
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| 708 6244 
_ 709 Ig69 
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717 1684 
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719 3124 


719 8489] 
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721 9969 
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820 2496 
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830 5924 
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835 7881 
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| 837 52 61 8 
25 | 838 10: 
| 838 6816 
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886 2529 
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887 4441] 
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889 8289| 


891 O225 
891 6196| 
892 2169 
892 8144| 
_893 4r21; 
$94 0100 
894 6081 
895 2064. 
895 8049 


96 4036 


. 897 0025 


897 6016| 


898 2009 
898 $004. 


| 899 4001 


$90 4256 
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930 2500 
930 8601 
931 4704 
932 0809 
| 933 6g16 
933 3025 
933 9136 
934 5249 
935 1364 
935 74.81 
936 3600 
936 9721 
937 5844 
938 1969 


938 8086 


9394225 
940 0386 
940 6489 
94.1 2624. 
| 941 8761 
94.2 4900 
943 IC41 
943 7184 
944 3329 


_884 4676| 944 9476 


94.5 $025 
9461776 
946 7929 
947 4084 
_948 0241 
948 6400 
949 2561 
949 8724 
9504889 
-9S7T Ioo6 
9FI 7225 
952 3396 
95 2 9569 
953-5744 
_954 1921 
954.8100 
955 4281 
956 0464 


957 9O25 
958 5216 
959 1409 
959 7604 


960 3801 


| | 31. 


1014 4225 


956 6649 
957 2836 


— 


992 2500 


992 8801 


993' 5194 


994 1409 
_994 7716 
995 4025 
996 0336 
996 6649 
997 2954 
_997 9281 


IOOI 7225 
IOoO2 3556 
IO002 988g 
Io03 6224 
1004 2561 


I004 8900] 
Ioo5 $241 
1006 1584 
Io06 7929 
I007 4276] 
IC08 0625 
1008 6976 
ICO9 3329 
1009 96C 4 
1010 6041 


————— 


1011 2400 


Iolr $761 
r012 5124 
1013 1489 
IoI3 7856 


IOI5 OF96 
Iox5 6969 
IO16 3344 
1016 9721 
Io17 6100 
1018 2481 
Io18 8864 


long 5249 
1020 1636 


— ————— 


1020 $025 
TO2T 4416 
1022 0809 
I022 72304 


1023 3601| 


” —— —— 


[1085 0436 
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IOF6 2500 
IO0F6 9001 
1057 3504 
logs 2009 
Tos8 8516 
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IO60 1536 
Io6o 8049 
Io6n 4564 
1062 Io8r 
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I c62 7600 
1063 4121 


1066 O225 
1066 6736 
1067 3289 
I067 9824] 
1068 6361 

IOG69 2900 
1069 9441 
t070 5984. 
1071 2529 
1071 9076 
Io72 5625 
Io073 23176 
Io073 8729 
1074 $284 
1075 1861 
Ilo75 8400 
1076 4961 
I077 152: 

1077 S085 
1078 4656| 
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1079 1225| 
1079 7796 
1080 4369 


1081 0944 
1081 7$21 
1082 4.100 

1083 0681 
1083 7264 
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ww 


at 
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-680x [1325 700z-| 1296: PLL 1369 7401] 1444 7601 1521. 7801 
7,360q | 1326 4004. 12974 4\ 1370 4804| 1445 5204 | 1522 5604] 
$09 [1227 1009 | 1 Gog 1371 2209] 1446 2809| 1525: 3409 
7216-[1227$016 1298 8816 1373 961611447 0416] 1524 1216 
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3641229 2036| 1300 3236[1373:44361] 1448 5636|1525 6836 
7649 11229 9049 | 1301 hs 374 1849|1449 3249| 1526. 4649 
441.161.4464 [12306064 | 1301. 7664 1374 9264| 1450 0864 | 1527. 2464] - 
94322 68-1281 1231 3081 1302 4881 111375 6681] 14503481 $481]41528 0281] 
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11642 10gg: 5856 1166 9056 1236 2256 | 1307 545380 $65611456.:1856|1533:5056|- 
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11104. 232911 6929 1241 4234 1312 6129] TI Ds ur 5329 1538 5929} 
1 T1094" $9796 K 3776 12418576 KELE] 3376] 1386 22 1539 7776 
{4 23. 1105) 5625 117306a5| 12425625 1314 0625| 133 | [1540 5025 
| 1706 2276-4 1737 96 1.1243:2676113 14 7876| 7 | 15413476] 
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} 2] ITO) 1247:5024 | 1319 14241392: 7824 | 1468 422 
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029235 12248 9156 [1320 5956] 1y94 2756 2756] 1469 9556 6356 
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I202 0089 | 
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11439 4436 
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1484 5609 | 
1455 3316 I6 
1436 1025 1025 
1486 8736 
1487 6449 
1489 4164 
1459 1881 
1489 9600 
I490 7321 
149+ 5044] 
1492 2769} 
1493 0496 
1493 8225 
1494 5956 
1495 3689 
| 1496 1424 
1496 96 9167 
1497 6900 
1498 4641. 
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£510 8769. 
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L334 0401] 
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1568 1600 
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1509 7444 
1570 5369 
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I572 1225 
1572 9156 
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1574 5024 
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1590 4144 
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x688 3881 


 <Gg9Q 0321 


96] £692 4996; 
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"2060 2521: 


Kqp 
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67 [1654 0489 | 1736 3889 [1920 7289 | 1907 0689 | 1995 4089 | 2085 
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72.165 4 11841740 5584 [1824 9984| 1911 4384f1599 8784 |20 
73 1623 9329|1741 3929|1925 $529] he 3L56:12050 7729|\2c 
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[ 2 9600 33893 76094939 5600 
I 13777 18 
4022 0964. 


4103 6836. 
4104. 9649. 
14106 2464. 
4107 5281, 
4108. $100 


4112 6569 
4113 2396 
|A15 2225 2225 
[4116 5056; 
914117 7559 
4119 0724 
4120 356114249 
4121 6400 
4122 9241 
4124 20894 
4125 4929] 
4126 7776. 


4128 0625 


4137 0624 
4139 2489 
4139 6356 
4140 9225 
4142-2096 
4143 4969 
4144 7844 
4146 0721 


4147 3600 
4148 6481 
4149 9364| 
4151 2349 


— 


4924 5336 4 2 51.36 
4925 9025. 

I716 
4409 
4029 7104 


4x53 = 
4153 9910 
4156 3399 
#157 6704. 
4158 9601 


4110 0921; 
4111 3744 


——— 


4129 3476142 
4130 6329 | 
4131 9184 : 
114133 2041] 
bl 4134 4900 [4 
4135 7761| 


4232 8036 
4234 1049 


4236 7081 


43g9 3121 


4247 1289 


(4252 3441 
4253 6434 

4254 9529 
4256 2576 


42.66 7024 
4268 oo$8g 


[4269 3156 


4270 6225 
42.71 9296 
4273 2369 
4274 3444 
4275 $521 
4277 1600 
4278 4681 
4279 7764| 
4281 0849 | 
614282 3936 
4283 7025 
4285. 0116 
4286 3209 
4287 6304 
(4258 9401 


[ 
nuke | Coonngen 
| 
1 


14235 4064 
8 [43675 8881 


4238 010014369 2100 
4240 61 
241 9169 
1:43 2296 
4244 5225 
4245 $256. 


4245 4324 
4249 7361 
4251 0400 


436-3 9236 
14365 2449 
4366 5664 


14370 5321 
4371 5544 
[4373 1769 
4374 4996 


4375 $225 
4377 1456 
4378 4689. 


4333 7641 


4337 7376 
4389 0625 
4390 3376| 
[4391 7129 


[339 5 +M 
4399 6 
$322 9956] 4534 
4402 3225 
4403 6496 
4404 9769 
4406 3044 
4407 6321 
08 9600 
440 2881 


4412 9449 
4414 2736 
4415 6025 
4416 9316 
4418 2609 


4419 5904 
4420 9201 


4379 7924 |4 
4381 1161 


4 392 4400 


4 385 0884 
4386 412914 


4417 6164. 4 


4497 0430 
4498 3849 
4499 7204 
450I 0681 


45303 7521 
4505 0944 
4 506 43 9 
4507 7796 
4509 1225 
4510 4050 
4511 8089 
4513 1524 
4514 4961 
4515 8400 
4517 1841 
4518 5284 
4519-8729 


4.522 5625 
4523 9076 
4525 2529 
4526 5984 
4527 9441 


4530 6361 
4531 9824 


4534 6756 


4.536 0225 
4538 7169 
4549 0644 
4541 4121 


ts 2536 


(4549 5025 
4559 8516 
4552 2009 
4553 5594 
4554 g0ot 


4.502 4100| 


4529 2900 


9.4533 3289 


4521 21761, 


” ——— ww 


a at. Mt Ati. endil.h hs » mth. cmd 


| 


= 
; '4 
SÞ 


v 
. 
: 
'y 


. 
—_— 


Numer1 j _ cum ſuis Quadratis. 


 Pag.19 


[3782 2500 


[3784 7104 


5913793 3281 


[3801 9556 


| 3806 $900 


3813 0625 


[3315 5329 
813816 7684 


13821 7124| 


713827 8969 
13829 1344|5953 $944 


13832 $481 
[3834 0864 


[3841 5204 


61%, 


—————— 


3783 4901 


3735 9409 
3787 1716 
3788 4025 
3789 6336 
3790 5649 
3792 0964 


3794 5600 
3795 1921 
3797 9244 
3798 25069 
3799 4596 
3300 7225 


3803 1889 


3804 4224. 
3805 6561 


3808 1241 


3809 3584 | 
33810 5929 
3811 $276 


3814 2976 


3818 0041. 


3819 19 2400 
3820 4751 


3825 4225 
3826 6596 


3830 3721 
3831 1 6100 


3835 3249 
3836 5636 
3337 $025 
3839 04.16 
3840-2809 


39% 


"G2. [_- 

3906. 2500 Fn "2500 
5091 [4033 $2O0L 
3908 7294 4224 7358 
2910 ©0009} 4036 0609 
3911 2516[4037 3316 
3912 5025|4Þ38 6025 
3913 753614039 8736 
3915 0049|404TI 1449 
3916 2564 [4042 4164. 


3917 508114043 6881 
TE 7 07 9600 
3920 OT2 144046 2321 


4047 5944 
4048 7769 
4250 2496 


405I 3225 
4052 5956 
3927 528 9 (4053 8689 
3928 7824 4055 1424 
3930 036114956 4 4161 


3931 2900 4057 6900 
3932 5441; : 4058 9641 
3933 7984 4860 2384. 
3935 9529 406 I 2+. 
3930 3076 4-062, 7: 876 


3937 5625 4064 0625 
3938 8176|4065 3376 
3940 0729 A500 6129 
3941 3284 \4067 $884 
3942 5841 4009 1641 


3943 $300 4070 4400 
3945 0961 (4071 7161 
3946 3524 +273 9934 
3947 6089 [4074 2689 
3943 8656 [4075 5456 
3950 1225 (4076 8225 
3951 3796 ,4078 0996 
3952 63694079 3769 
4.080 6544. 
3955 1521 4081r 2327 
3956 4100 4100 4083 Fi 
3957 6681'4084 5» 
3958 9264 [4085 7664. 
3960 1849 4087 0449 
3961 4436 4088 3236 
3962 7025 408g 6025 
3963 9616 4090 8816 

3965 2209 (4092 I 609 
3966 4504 4093 4404 


3921 2644 
3922 5169 
3923 7696 


3925 0225 
3926 2756 


3842 7601 


[3967 7491 4094. 7201 


64. T 

416G 2500 
4161 5401 
4162 8304 
4164. 1209 
4165 4116 
4166 7025 
4167 9936 
4169 2849 
4170 5764 


4175 1600 
4174 4521 
4175 7444 
4177 0369 
4178 329614 
4179 6225 
4180 9156 

4182 2089 
4183 5024 
4184 7961 
4186 ©0900 
4187 3841 
4188 6784 
4189 9729 
4191 2676 
4192 5625 
4193 8576 
4195 1529 
4196 4484 
4197 7441 
4199 0400 
4200 3361 
4201 6324. 
4202 9289 
4204 2256 
4205 5225 
4206 8196 
4208 1169 
4209 4144 
4310 7121 
0| 4212 OIOO 
4213 ZO81 
4214. 6064. 
4215 9049 
4217 2036 
42183 5025 5025 


4221 1009 


66.. 


— 


*Lt7 


4290 2500 
4291 5601 
4292 $704 
4294 1509 
4295 4916 
4296 8025 
4298 1136 
4299 4249 
4300 7364 
4302 0481 
4303 3600 
4304 672114436 8921 
4305 984414435 2244 
4307 296914439 5569 
4308 6096 [4440 8896 
4309 9225 4442 2225 
4311 235614443 5556 
4312 548914444 8889 


4424 9104 
4426 2409 
4427 5716 
4428 9025 
4430 2336 
4431 5649 
4432 3964 
4434 2281 


444: 5600 


44.22 2500 
4423 5801 


614219 8016| 4 


4222 4004| 4 
4223 70o1| 


4313 8624 
nz 
4316 4900 
4317 4» 
4319 1184 
4320 4329 
+321 7476 
4-323 0625 
4324 3776 
4.325 6929 


4325 3241 
4329 6400 
4330 9561 
4332 2724 
4333 5889 


4327 0084 | 


4446. 2224 
4447 5561 
014448 $900 
4450 2241 
4451 5584 


a = 


4556 2500 
4557 6001 
4558 9504 
4560 3009 
4561 6516 


4.563 0025 
4594 3536 
4565 7049 
4.567 0564 
4568 4081 
4569 7600 
4.571 13121 
4572 4644 
4573 $169 
4575 1696 


4577 8756 
4579 23 2289 
4580 5824. 
4581 9361 


4554 6442] 
+555 9984 
4587 3529 
14588 


4590 0625 
$91 4176 


329 [4592 7729 


4334 905614407 


4336 2225| 


4337 5396 
4338 8569 
4340 1744 
4341 4921 
4.342 8100 
4344 1281 
4345 4464 
4346 7649 
4.343 0836 
4349 4025 
FO 7216 
4$52 9409 


4354 6801 


53 3604 


4474 2721 


4476 9481 
4478 2864 
4479 6249 
[4480 9636 


4483 6416 
4454 980g 


4457 6601 


4472 9344: 


4475-6100 


4486 3204 


4594 1284 
4595 4841 
4596 8400 
4598 1961 


4600 go8g 
46023, 2656 


4603 6225 
4604 9796 
4606 3369 
4507 6944 
4609 0521 
4610 4100 
4611 7681 


4583 2900| 


7076| 


4999 5524| 


' 33 Ah 
% 


4576 $225 : 


| 


4613. 1264, 


"C3 


4614 4849]-, 
4615 $436k 8 
4.482 302c 3025 4 % IS 


—_— At. _—_— i. 


Pay. 20. 


A Table of whole Numbers, and their Squares, + | 


14584 0336. 


6B, 
4624 0000 
4625 3601 
4626 7204 
4628 0809 


—_— 


4630 8025 
4632 1636 
4633 5249 
4634. 8864. 
4636 2481 
4637 6100 6100; 
4638 9721 
4640 3344 
4641 6969 
4643 0596 
4644 4225 
4645 7556 
4647 1489 
4648 5124 


914649 3 $761 


4629 4416. 


691» 


4761 0000 
4762 3801 


4763 7604 
4766 5216 


4769.2836 
4770 6649 
4772 0464 
4773 4231 


4705 1409, 


4767 9025, 


+... 
4900 ©0900 
4901 4QOL 
4902 8004 
4904 2009 
4905 6016 
4907 0025 
4908 4036 
4909 5049 
4911 2064. 


4912 608 


4774. $100 
4776 1921 
4777 5744 
4778 9569 
4780 3396 
4781 7225 
4783-1056 
4.784 4589 

4785 724 
4787 2561 


4651 240014 
4652 6041 
4653 9684 
14655 3329 
4656 6976 


[4658 0625 


659 ad 


| 4663 $241 


14664 8900 
| [4666 2561 


4667 6224 
4668 9889 


34 [4590 3556 3556 


4672 7825 
4673 oBgs 
4674 4569 
4675 $244 
4677 1921 


[4658 5600 


4679 9281 
14681I 2964. 
4682 6649 


WIT 5 4025 
4.686 7716 


14688. 1409 


4659.51 


4660 7929 
2914662 1584 


4788. 6400 
4790 0241 
4791 4084 
4792 7929 
4794 1776 
4795 5625 
4796 9476 
4.798 3329 
4799 7184. 
4801 1041 
4802 4900 
4803 8761 

4805 2624. 
4806 6489 
4508 0356 


4810 8096 
4812 1969 
4813 5844 
4314Þ721 
4816 3600 
4317 7481 


4921 9136 
4823 3025 


4824 6916 
4826 0809 


0414827 4704 
4690 88arl 8 


4 28 860x | 


4809 4225 


4819 1364 
[4320 5249 


4914 O100 
4915 4121 
4916 8144 
4918 2169 
4919 6196 
4921 0225 
4922 4256 
4923 8289 
4925 2324 
4926 6361 


1226. 040: 0400 
4929 4441 
4930 8484 
4932 2529 


4933 6576 


4935 0625 
4936 4676 
4937 8729 
4939 2784 
4940 6841 
4942 0900 
4943 4961 
4944 9024 
4946 3089. 


4947 7156 


4949 1225 
4950 5296 
4951 9369 
4953 3444 
4954 7521 
4956 1600 
4957 5681 
4958- 9764. 
4960 3849 
4961 7936 
4963 2025 
4964. 6116 
4966 0209 
4967 4304 
4968 840I 


= 
504 1 ©000 
504-2 4201 
504.3 8404 
5045 2609 
5046 6816 
5948 1025 
5049 5236 
5050 9449 
5052 3664. 


I [5953 7881 


5055 2100 
$056 6321 
5058 0544 
5059 4769 
5060 8996 
5062 3225 
5063 74.56 
5065 1689 
5066 5924 
5068 OI61 


5069 4400 
5070 864.1 
5072 2884 
5073 7129 
15075 1376 
5076 5625 
5077 9876 
wy 4129 
5080 8384 
$5082 2641 
5083 6900 
5085 I161 
(5086 5424. 
5087 9689 
5089 3956 
5090 8225 
5092 2496 
5093 6769 
5095 1044 
5096 5321. 
5097 9600 
5099 3881 
5100 8164 
3102 2449 
5103 6736 
$105 1025 
5IO6 5316 
5107 9609 
5109 3904 


5110 8201 


 - 
5184. 0000 
5185 4401 
5186 8804. 
5188 3209 
5189 7616 


5I91 2025 
5192 6436 
5194. 0849 
5195 5264 
5198 4100 
5199 8521 
2OI 2944 
5202 7369 
5204 1796 
5205 6225 


5207 0656 
5208 5089 
5209 9524 
$2II' 3961 
5212 8400 
$214 2841 
$5215 7284 
$217 1729 
5218 6176 
5220 0625 
5221 5076 
$222 9529 
5224 3954 
9225 8441 
$227 2900 
5228 7361 
5230 1924. 
5231 6289 
5233 2750 
5234 092 
5235 9696 
5237 4169 
5338 3644 
$240 3121 
5241 7600 
5243 2081 
5244 6564 
5246 1049 
5247 5536 
5249 0025 
5250 4516 
5251 9009 
5253 230k 


7 3®: 


em 


5329 0000 


5330 4601 
5331 9204 
5333 3809 


5334 8426 


5336 3025 
5337 7636 
5339 2249 
5340 6864. 
5342 1481 


5343 6100 
5345 0721 
5346 5344 
5347 9969 


(5349 4596 


5350 9225 
5352 3856 
5353 8489| 
5355 3124 
5350 7761 


5358 2400 
$359 7041 
5361 1684. 
= 6329 
5364 0976 


5365 5625 
5367 0276 
5368 4929 
5369 9584 
9371 4241 
5372 8900 
$374 3561 
5375 8224 
5377 2889 
5378 7556 
$3860 3225 
5381 6896 
5383 1569 
5354 6244 
5386 O921 


5387 5600 
5389 0281 
5390 4964 
5391 9649 
5393 4336 


5394 9025 i 
5396 3716 
5397 8409 
53399 Hoa 


5254 $001, 


54.00 7801 


4 
= 


54 54-76 0000| - 


5477 4801 
5478 9604 
5450 4409; 
5481 9216 


5483 4025 
5484 5936 
5436 3649 
5457 $464 
5489 9 ELD 


54-90 8100, | 


94-92 2921. 
5493 7744 
5495 2569 


5496 7396| 


5498- 2225. 
5499 7956 
5501 1889 
5502 6724 
5504 2300 


5505 6400 


5507 1241. 


5508 6084. 
5510 0929 
ÞÞLS 5776 
5513 0625 
3514 5476; 
5516 0329 
5517 5184 
5519 Kot bd 
5520 4900 
$521 9761 
5523 4624 


5524 9489] 
5526 4356 


5527 9225 


5529 4096] 


5530 8969 


5532 3344| 
37871 


3933 


5535 3600] 
5536 8451, | 

5538 3364 | 
5539 8249]: 


5541 3136 


5542 8025 
5544 2958 
5545 78 09 


3 


5947 2704] 


554-8 7601 


—_ 


= 
Tm 


. 
On en. at nn. nn a 
— T > at 2. Vf 
LL 
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Numer! integri cum {urs Quadratis. 


he-2 H 


tt 


% aw 
ates Sx. OI ST Ee Lt IIwmg 
' 
% 


 W 


4.692 2500 
4693 6201 
4694 9904 
4696 3609 
54 2627 W7 225Y 
4699 1025 
4700 4730 
4791 3449 
814703 2164. 
4704 5881 5881 
4-705 9600 
4707 3321 
4708 7044 |4 
4710 0769 
47:1 4496 
4712 $225 
[4714 1956. 


714715 5689 


4716 9424 
4-718 3161 
4719 6900 
[4721 0641 
4722 4384 
4-723 $129 
4725-2576 


4726 5625 


4727 9376 


7714729 3129 
7814739 6884 


[$0 473 4200 
'$1 [4734 $161 
8214736 1924 


8314737 5689 
$4 [4738 9456 


85 4740 3225 
8614741 6996 
8714743 9769 
8814744 4544 
89 [4745 $321 


190[4747 2100 
914748 5881 
92 [4749 9664 
9314751 3449 
194 |4752 7236 
1951 4754 1025 
([96| 4755 4816 
9714756 8609 
_ [9814759 2404 


| 99 4759 6201 


69» 


4830 2500 
4831 6401 
4533 0304 
4534 4209 
4835 8116 
4537 2025 
4838 5936 
4839 9849 
4941 3764 
4542 76S1 
4844 1600 1600 


48.45 5521 
4846 9444 


4848 3369 


4849 7396 


48 4851 1225 
48352 5156 
4553 9089 
4855 3024 


4-356 6961 


4858 0900 


4859 4841 
4860 8784 
4862 2729 
4863 6676 
4865 0625 
4866 4576 


4869 2484 
4870 6441 
4872 0400 
4873 4361 
4874 $324 
4876 2289 
4877 6256 
4879 0225 0225 
4-880 4196 


4883 2144 
4984 6121 


4.887 4081 
4.888 8064 
$290 2049 
4891 91 6036 
4893 0925 
4594 4.016 


4895 $009 
4897 2004 


5112 2500 
5113 6801 | 
5115 1104 
5116 5409 
$117 9716 


5119 4025! 
5120 8336 
5122 2649 
5123 6964 | 
$425 1261 
6 5600 
$5127 9921 
5129 4244 
5130 8569 
5132 2896 2896 
5133 7225 
5135 1550 


4970 2500 
4971 6601 
4773 74 
49 74 4509 
4975 8916 
4977 392) 
4978 7136 
4980 1249 
4981 5364 
4982 9451 


4984 3600 
4985 7721 


4988 5969 
4999 0096 
4991 4225 
4992 8356 


J 200 


————_ 


5256 2500 


9257 7001 | 5 
5259 1504 


| 5260 6009 
3262 O516 


5263 5025 
L544. 9530 
5206 4049 
5267 8564 
5269 3081 
5270 7600 
9272 2121 
3273 6644 
$275 1169 
5276 5696 
5278 0225 
5279 4756 


5150 5889 
5138 0224 
5139 4561, 
514-0 $900! 
5142 3241 
5143 7584| 


4994 2489 
4995 6624 
4997 0761| 


4998 4900 
4999 9041 
5QQI 3184. 


5280 9289 
5282 3824 
5283 $561 
5285 2900 
5286 7441 
5288 1984. 


5145 1929 
5146.6276 
5148 0625 | 
5149 4976 
5150-9329 


5002 7329 
5004 14.76 
5005 5625 
5006 9776 
4867 8529 


5289 6529 


(5291 1076 
5292 5625 
5294 O176 
5295 4729 


500g 8084. 
5orr 2241 
5012 64.00 
5014. 0561 


5152 _ 
5153 $04x 15298 3841 


5155 2400 15299 8400 
5156 6761 


5296 9284. 


($301 2961 


5015 4724 
5016 8889 
5018 3056. 
Jo19 7225 
5021 1396| 
5022 5569 
5023 9744 
5025 3921|5I68 1: 
5026 $100 
5028 2281 
5029 6464. 
5031 0649 
5032 4936 
5033 9025 
5035 3216 
5036 7409, 
5038 1604. 
5039 5801| 


5159 5489 
5160 9856 
5162 4225 
$163 8596 
$165 2969 
5166 7344 


4881 8169 


$169 6100 

5171 O481 

5172 4664. 
Y 


4.386 OIOO 


5178, 3636 


4.898 6001] 


5302 7524 


5304: 208g 
5305 6656 
5307 1225 
5308 5796 
5310 0369 
531I 4944 
$312 9321 


5314 4100 


5315 S681 
5307 3 264. 
5318 7849 


15320 2436 
517 $025 [5321 7025 
5178 2416 
5179 6809 
5181 1204. 
ld $601 


$323 1616| 
$324 6209 
5326 .0804 
$327 540% 


5408 131615556 2116 
5409 je” | 5997 7025] 


5442 0129; 5590 5529 


73+ __ | __74% 


54.02 2500] 5550 250O 
5403 7201| 5551 7401 
5405 1904| 5553 2304 
5406 6609 | 5554 7209 


5411 0736|5559 1936 
5412 5449| 5560 6849 
5414 0164 | 5562 1764 
5415 488115563 6681 
54-16 9600 5565 1600 
5418 4321|5566 6521 
5419 90445568, 1444| 
5421 376915569 6369| 
5422 849615571 1296 


5424 3325 5372 6225] 
5425 7950|5974 1156 

5427 2689|5575 6089 

5428 7424|5577 1024 
5430-2161 5578 5961 
5431 6900| 5580 0900 
5433 1641|5581 5841 
5434 6354 |5593 0784 
54.36 1129| 5584 5729 
5437 587615586 0676 


5439 9625| 5587 5625 
5449 53761 $589-0576 


5443 4884' 5592 0484 
5444 96 9647 15593 5441} 
5446 4400! $395 0400 
5447 9161 3390 $361 
5449 3924 $395 0324] 
5450 8689! 5599 $289]. 
5452 3456| $601 0256| 
5453 $8225 5602 5225 
5455 2996| $604 0196| 
5450 7769 $005 $5169] 
5458 2544 | 5607 0144 
5459 7321 | $608 5121] 


5461 2100| 5610 0100} 
5462 6881 | 5611 5081] 
5464 1664 | 5613 0064} 
5465 6449 | $614 5049} 
5467 1236| 5616 0036 
5468 6025 $617 5025 
5470 0816| 5619 0016 
5471 5609 |$5620 5009 


wed 


to 


5473 9494; $622.0004 


an 


5474 $30T | $623 m_=_ 


—_ Mt A 
4 
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A Table of whole Numbers, and their Squares. 


|—L 
| OO 


OI 
O2 
03 
4 


*) 
O6 


O7 


'O$ 


O9 
IO 


v 


(12 


13 
£ 
I5 
Is 
17 
18 
19 


120 


21 
22 


153 


_ I 


147 


48 


"0 


70., 


Fe IO 


5025 OOO0O 
5026 JOOI 
5628 0004 


5629- 5009 


- 
© 


5032 5025 
5634 0036 
5035 5949 
5637 0064 
5638 5081 
5640 OIOO 
$641 JI2I 
5043 0144: 
5644 5169 
5646 0196 
5647 5225 
$649 0256 
5650 5239 
5652 0324 
5653 5361. 
5655 0400 
5656 5441 
5658 0484 
5659 5529 
$661 0576 
5662 5625 
5664. 0676 
[5665 5729 
[5667 9784, 
5668 5841 


[5670 0900 
[| 5671 5961 


5673 1024 
$674 6089 
5676 I156 
5677 6225 
| 5679 1296: 
| 5680 6369 
| 5682 1444 
5683 6521 6521 
15585 1600 
| 5686 6681 
2688 176 
5689 6849 
$691 1936 
5692 7025 
5694 2116 
5695 7209 
$5697 2304 


149 ,5698 7401 


5776 0000 


5477, 9-01 
5779 0404 

780 5609 
5782 0816 


5783 6025 
5785 1236 
5786 6449 
5788 1664 
5789 6881 


$791 2100 
5792 7321 
5794 2544 
5795 7769 


5797 2996 | 5950 


5929 0000 
5930 J4OlI 
5932 0804 
5933 6209 
5935 1616 


5936 7025 
5938 2436 
5939 7549 
5941 3264 
5942 8681 

5944 4100 
5945 9521 
5947 4944] 


5950 5796 


5798 $225 
$5800 3456 
580T $689 


5804 9161 


5807 oor 


5814 0625 


[5315 5876 


$5317 1129 


5820 1641 
5821 6900 
$823 2161 
$5924 7424 
5326 2689 
$327 7956 
5329 3225 
5830 8496 
5832 376g 


5835 4321 
5838 4881. 


4| 584.0 0164 


$84.3 0736 


584.9 1904 


5803 3924 
5806 4400| 
530g 4384 


5811 0129 
5812 5376 


5818 6334 


5833 9044 


5844 6025 6025 
5846 1316 
5847 6609 


5850 7201 


5952 1225 
5953 6656 
5955 2089 


$95$ 2961 


5961 3841 
5962 9284 
5964 4729 
5966 0176 


"Chae | £067 5967 5625 
$969 1076| 


5972 1984 
5973 7441 


5975' 2900 
5976 8361 
5978. Ty04 
$5979 9289 
5981 4756 
3225| 5983 0225 
5984 5696 
5986 1169 
5987 6644 
5989 2121 


5836 9600 5990 7600 


5992 3081 


5993 8564 


5341 5449 5995 4949 


5996 9536 


5998 5025 
5900 O516| 
5901 600g 
5903 1504 
9904 7OOT 


| 


5949 0369] 


5956 7524 


5959 8400 


5970 6329} 


| 78.. 


6085 5601 
6087 1204. 
6088 6809 
6090 2416 
6091 $025 
6093”:3636 
6094. 9249 
6096 4864. 
6098 0481 
6099 6100 
GIO1L 1721 


6102 7344 
5104 2969 
6105 8596 
0107 4225 
6108 9856 
61105489 
OII2 1124 
6113 6761 


6115 2400 
6116 So 
6118 368 
6119 9329 
6123 O62 
6124 6276 
6126 1929 
6127 7584 
6129 3241 
6130 $900 


£132 4561, 


6134 0224 
6135 5889 
6137 1556 
6138 7225 
6140 2896 
6141 8569 
6143 4244. 
6144 9921 


"= 


62341 0000 
6242 5801 
6244 1 004 
6245 7409, 
6247 3216 
6248 9025 
62 504836 
6232 0649 
6253 0464 
6255 $ 2401 2281 
625 68100 
6258 3921 
6259 9744 
6261 5569 
6262 1296 
6204 7225 
6266 3056 
6267 8889 
02694724 


6271 o5or 6 


6272 6400 
6274 2241 
6275 8084.6 
6277 3929 
6278 9776 


5| 6280 562 5 
6282 1476 [6 
62837329 [6 


6285 3184 


6286 9041|6 


6288 4900 


62948356 
62964225 4225 
6298 0096 
6299 5969 
6201 1844 
6302 7721 


6148 1281 
6149 6964. 
6151 2649 
6152 $336 


6154 4025 
6155 9716 


6157 5409 
6159 1104 


| 6160 6801 


6146 5600 


6305 9481 
6307 5364. 
6309 1249 
6310 7136 
6312 3025 
6313 891616 
6315 480916 
6317 0704 


6318 6601 


6290 0761 |6 
6291 6624 |6 
6293 2489|6 


' $0, 


64.00 0000 

 4OI 600 L 
6303 2004 
6404 8009 
6406 40 16 


0408 0025 


(6409 6036 


6411 2049 
6 412 8064 
6414 4081 
64160109 
64176121 
64192144 
6420 8169 
6422 4196 


64240225 
6425 6256 
6427 2289 
6438 $324 
4.30 4261 


6432 0400 
£433 6441 
9435 2484 
64 36.8529 
6438457616 


64545156 
6456 1225 

6457 7296 
©459 3369 


6460 9444 
6462 5521 


6304 3609 6464 1600 1600 


6465 7681 
6467 3764 
64.68 98.49 
64.70 5936 
6472 2025 
£473 $116 
+75 4209 
þ* 6477 0304 
6478 6401 | 


— 


©: Co - 
$56: cov0 
6562 6201 


6564 2404| 


$103 £609 
0567 4816 
6569 1025 
e570 7236 
6572 3449 
0473 9664 
6575 $881 
6495 2100 
6278 8321 
0580 45 44 
6582 0769 
0383 6996 
6585 3225 
6586 9450 
6588 5689 
6590 1924 
6591 81 8161 
6593 4400 
6595 0041 
6596 6884 
0598 3129 
65999376 


6601 5625 $| 


6603 1876 


16604 8129 


06 4384 
o8 0641| 
6 6909] 


6G1x 3161 


66129424| 


6614 5689 


6616 6616 1956 
6617 8225 | 
6619 4496| 


6621 0769 
6622 7044 
$224 3337 
6625 9600 
6627 5881 
6629 2164 
6630 8449 

66324736 
66341025 Io2$ 

66357316 
6637 3609 
6638 99c4 


V0 


6640 6201 


Numer! integri cum ſuis Quadratis. 


| 


Pag.23 


<—— 


$713 $481 


TS | 


——O— 


764 | 77+ _ 


5700. 2500 
5 701 7601 
5703 2704 
5704 7809 
5706 2916 


5852 2500 
5353. 7801 
5355 3104 
5356 8409 
5858 3716 


6006 2500 
6007 goor 
6009 3504. 


6010 906g 
6012 4516 


5707 8025 
$709 31306 
5710 8249 
$5712 3364 


5559 9025 
5861 4336 
5862 96 49 
5964. 4964 
5866 0281 


6014. 0025 
oOIS 5536 
6017 1049 
6018 6564 
6020 2081 


617? 2449 


79. 


| 


80.. 


6162 2500 
we; 8201 
6165 390 

6166 es 
6168 5316 
6170 1025 
6171 6736 


6174 8164. 
6176 3881 


= 


5715. 3600 
$716 8721 
5718 3844 
$719 8969 


$721 4096 | 


5867 5600 


6021 7600 
5999 0921 


6023. 3121 
5570 6244 |6024 8644 
5872 1569] 6026 4169 
5873 6389616027 9696 


6177 9600 


6179 5321 
G181 104 


15725 94 
[5728 9761 


15732 0241 


[5736 5476 


$745 6400 


$722 9225 
5724 4356 
9 


5727 4624 


| 


5739 4900, 


3733 5154 
5735 0329 


$738 0625 
5739 5776 
5741 0929 
5742 6084 
5744 I241 


$747 1561 
5748 6724 
5750 1889 
$751 7056 


91 
92 
93 
94 
95 
96 
97 
.99 


$753 2225 


5896 7041 
$898 2400| 


5975 2225|0029 5225 
5876 7556] 6031 0756 
5878 289946032 6289 
5379 82246034 1824 


5381 356116035 7361 
5982 8900|6037 2900 
$584 4241 

5585 9584| 60 
5387 4929| 60 

5389 0276 | 6043 5076 
5590 5625] 6045 0625 
5892 0976] 60466176 
5893 6329} 6048 1729 
5895 1684} 6049 7284. 
6951 2841 


6183 9689 


6201 5625| 


6187 3956 
6190 5424 


416339 34 
6183 6769 F4 


6184 249616 


A 


63 
634 
6 


0320 2500 
6321 8401 
6323 4304 
6325 0209 
6326 6116 


6328 2025 
6329 7936 
6331 3849 
6332 9764 
6334 5681 
6336 I600 


6337 7521 


6480 2500 
6431 8601 
0483 4794 
0485 0809 


; Sls 

0642 2500 
66423 8801 
6645 5104 
6647 1409 
6648 7716 


— 


6486 6916 

488 3025 
6489 9136 
6491 5249 
6497 1364 
6494 7481 
0496 3600 
0497 9721 
0499 5844 


d 
> - 


6340 9369 


42 4206 


6185 822516344 1225 
6345 7156 


089 


48 5024 


6192 x316T | 


6203 1376 
oy 7508 


5899 7761 


cou 3961 
$901 3124 


6095, 9524 
5902 8489| 6057 5089 
5904 3856 | 6059 0656 


6052 8400 | 


[6215 7456 


5905 92256060 6225 


5754 7396] 5907 4596} £062 1796 


715756 2569 | 
88 9757 7744] 5910 5344| 
532599 292115912 0721, 


5908 9969|6063 7369 
6065 2944 
6066 8521 


5760 $100! 


5762 3381} 
5763 $4.64] 


5765 3649 
5766 8836. 


5913 6100 
5915 1481|6069 9681 
5916 686416071 5264 
5918 2249[6073 0849 
5919 763616074 6436 


5768 4025 
"5769 9216 
5771 4409 


5921 3025|6076 2025 
$922 $416 16077 7616 
5924 3809 [6079 32c9 


5772 9604 


199 


5774 4901 


5925 9204} 6080 8804 
5927 460116082 44Ot 


6217 3225 


6222 0544 


6223 6321p6 
6068 41006225 2100 


6226 7881 
6228 3664 
6229 9449 
625r 5236 


6239 4201 


6193 6900 6352 0900 


Pn A 


6218 8996[6 
6220 47696 


6233 10250 
6234-6360 
6236 2609] 
6237 $4046 


399 4961 


6518 9476 


6501 1969 
6502 8096 


6050 402 

6652 5336 
6653 6649 
6655 2964 
6656 9281 
6658 5600 
6660 1921} 
6661 $244. 
6663 4569] 
6665 0896 


bl EE... 


0504 4225 
6506 0356 
6507 6489 
6509 2624 
6510 $761 
6512 4900 
6514 IO41 
6515 7184 
0517 3329 


6520 5625 


6522 x776| 


6066 7225| 
6663 3556 
6569 9889 
6071 6224| 
6673 2561| 
6674 3900] 
66 76 524} 
6678 1584 
6679 792 


6681 4276 
6683 062 


6523 7929 
6525 4084 


6527 0241 
6530 2561 
6531 8724 


372 8289 
0374 4256 


* wo? Foy, "NA bs 9+ dI 1 


250552 9025 
1616554 521616 " 4438 

6556 1409 | /LX'8 F 
6557 7604157209 088] 
£559 3501 OCT! 


-—— = tg 


6 8 
$222 19h 


6539 9569 


0541 5744* 


535 1056[* 
[538 3396] 


636 3329 
6687 9684 
6689 6041 

91 2400 
6692 8761 

6694 5124 

96 1489 
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ah. ati. 
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A Table of whole Numbers, and their 6 $ ir Squares. 


— 


{ 00] 
jor 
{102 


03 


| 04. 


|. 


: 


B24. 


| 6724 0000 
6725 6401 
67272804! 
[6729 9209 
6730; 5616! 
0732 2025) 


06] 6733. 8436; 


6735 4849 
6737 1264 
6738 7681 


$3 | 


6889 0000 
6892 6601 
6892-3204 


63893 9809 
6895 6416 


84. =o 


7257 6801 
7959 3604 
-7061 0409 
7062 7216 


16897 3025 
6898 9636 
6909.6149 
6902 2864 
6903.94831 


7964 4025 


7066 0836 
7967 7649 


7069 4464 


7071 1281: 


6740 440% 
$742 0521 
1.0743 6944 
0745 3369 
6746 9796| 


6905 6100 
16907 2721 
6908 9344 
6910 5969 
6912 2596 


0748 6225 
$6750 2656 
6751 9089 
16753 5524 
16755 1961. 


7072 8100 
| 7974 4921 


7076 1744: 
7077 8569 


6913 9225 
6915 5956 
6917 2439 | 
6918 9124 
6920 5761 


Hl 


7979-5396 


7081 2225| 
7082-9056 
7084 5389 
7086 2724. 
7087 9561 


6756 8400 


16755 4841 


6760 1284 


16765 6765 0625 


[6768 3529 
16769 9984 
6771 6441 
6773 2900 


16774 9361 


6776 5824| 
6778 2299 


6779 8755 


[6781 5225 


6783 2508 
6784 $169. 
6786 4644 
67858 1121 


6761 7729. 
6763 4176] 


6766 7076| 


= 24.00 
| 6923 9041 
9925 5684 
6927.2329 
6928 8976 
6930 5625 
2982. 2276 
6933 8929 
6935 5584 
6937 2241 


7089 6400 
7091 3241 
7093 0084 
7094 6929 
7096 3776|. 
7098 0625 
7099 .7476 
7IOI 4329 


7103 1184. 


7104 8041 


| # 
_—e—— _ 


7956 0000| 7225 0000|[ 


BJ 


| 


_ 


7226 7001! 
7228. 4004; 
7250 1009 
7231 8016 
7233. 50925 
7235 2036 
7236,9049 
7258. 6064. 
7240 3O81 


7397 7201 
7399 4404 


7402 8816 


7395 0000! 


7401 1609 


== 


OED 


7 


7569 ©0000 
7570 7491 
7572 14.804. 
7574 2209 
7575 9616 


7404 6025 
7496 3236 
7493 04497 
7499 7664. 
7411 4881 


7744 0000 


_ 4 


7745 760L 
7747 9204 
7749 2809 
7751 04.16 


7577 7025 
7579 4436 

75%1 1349 
7592 9264 
7584 668117 


7754 5036 
77509 3249 
7758 0864 
7759 8481 


724.2 OIOO 
7243 7121 
7245 4144 
7247.1169 
7248 8196 3196 
7250 5225 
-7252 2256 
7253 9289 
7255 6324 
7257.3361 


| 


7413 2100 
7414-9321 
7416 6544 | 
745-3769 
7420 0996 
7421 8225 
7423 5456 
7425 2689 
7426 9924 
7428 7161 


7259 0400 
7200 7441 


= r- 
7269 2676 
7270.9729 
7272 6784 
7274. 3841 


6938 8900 
94 $561 

6942 2224 
6943 8889 

694.5 5556 
6947 2225 
6948 3896 
6950 5569 
6952 2244 
6953 8921 


7106 4900 


7108 1761 


7109 8624 


7111 5489 
7113 2356 
7114 9225 
7116 6096 
7I18 2969 
7119 9844 
7121 6721 


6789-7600 
6791 4081 
6793 0564 
10794 7049 
6796 3536 
6798 0025 
6799 6516" 
. 6801 3009 
6802, 9504 


6955 5600 
6957 2281 
6958 8964. 
6960 5649 
6962 2336 


1904 6001| 


6963 9025 
6965 5716 
6967 2409 
6968 9104” 
[9972 5801 


7123 3600 
7125 0481 
7126 7364 
7128 4249 
7130 1136 
7131 8025 
7133 4916 


7135 1509 
54 8704 
7138 $601 


— 


| 


17445 9641 


7430 4400 
7432 1641 
7433 8884 
[7435 eng 
7439 0625 
7449 7875 
7442 5129 
7444 2384 


72.76 0900 
7277 7961 
7279 5024 
7281 208g 
7282 9156 
7284 6225 
7286 3296 
7288 0369 
7299 7444 
7291 4521 
7293 1600 
7294 8681 
7296 5764 
7298 2849 
7299 9936 
7301 7025 
7303 4116 
7305 1209 
7306 8304 
7308 5401: 


7447 6900, 
7449 41591 
7451 1424. 
7452 8689 


7454 5956| 
7450 3225 
7458. 0496 
7459 7769 
7461 5044 
7463 2321 

7464. 9600 
7466 6881 
7468S 4164. 
7479 1449 
7471 8736 
7473 5025 
7475 3316 
7477 0609 
7478 7904 


7586 4100 
7588 1521 
7589 8944|7 
7591 6369 
7593 3796 
7595 1225 
7596 8656 
7598 6089 
7600 3524 
7602 O961 


7701 6100 


Le + 3721] 


05 13 
7766 826g 
7708 6596 
7770 4225 
7772 1856 
7773 9439 


7775 7124| . 


7777 4761 


7603 8400 
7695 5841 
76 697 3284 
700y 0729 
5 [7610 8176|7 


7779 2400 
7781 0041 
7782- 7684. 
7754 5329. 

7786 2976 


7612 5625 
= I4 3076 
7 16' 0529 
7®17 7984 
76019 5441 
7021 2900 
7983 0361 
7924 7824 


17626 5289 
Ty 28 2756 
76 230 0225 
70 3I 7696 
7033 5169 


7035 2644 
7037 0121 


7788 0625} 


7789 8276 
T791 5929 
7193 3584 
7795 1241 


| 


7752 8025| 


| 


7796 8900{Þ 


7798 6561 
7800 4224 
7802 1889 
7803 9556 
7805 7225 
7807 4896 


7809 2569| 


7811 0244. 
7812 7921 


7038 7600 
7040 5081 
742 2564 
7®44 0049 
7045 7536 


7814. 5600 


7816 3281 | 
7818 0964.| 


7819 8649 
7821 6336 


7647 5025 
7049 2516 
7951 0009 
7052 7504 


7480 5201 


7654 5001 


7923 4025 
7925 1716 


7826, 9409| 


7828 7104 


| 


CE 


7830 4501 


| 


—_— 


Numeri i integer ctin n ſuis Quadratic | 


—_—_ 


III 


$6. 


CES. 20 
- : py 


y 


| (9972-4 O681 
16875, 7264, 
| 6577 3349 


1688: 


- 82., 7 
| 50. |oios 250 2500 
51 


6807 poor 


$3 
6972 2500 
| 69739201: 
19975 5904! 


6864 1225 
16365-7796 


6879: 0436 
3385 702 


3616 
6884 200 


6885 :6804 | 


: Af 701233 3876 | 
17014 0625171 


1.7034 1769 
[7035 8544 | 


517045 6025 (7286 


17915 7376: 


> [7037- 41297 85 
| [70190 0884; j 
5854 1841 [4920 7642 | [-þ 
| '71I9r: 0400} þ 
| 7192 736r: 
7365 0734 
148813 
7029: 1456] 7197 8256]: 
7199. 5425] 
720T 2196} 
7202 9169 
7204 6144 
7206 EALLI 


7022 : 44007 
7024." ZI6r 


{ (644 794 
6862 4656 


185 


1525|7030-ling $225 


7032 .4996 


I [3037-532 


7070 38Re 


7044 2449 | 


os 30 3 
171 52 OF4 


17158 8 
4+ 7160-5 

709 47162 2369 
6 17163 9296\7 
517165 6325 7335 


7039 2100| 


7042 $964: | 


$4.6 


a? 


$5 


: WM 


7140 2500 7319; 2500+ 


7I41 9407 Loft 9604 


[7155 + 
[7157 I 


$17167 3156 


94-7169 THE 
(24/7179 70244 


7194.4 
7196": 


7045 9236: 


7049 $6] 
79J0 Vi 09! 
7092 ** 6404 |72 


6887 3407! 


7054 320172 


72 7214 « 98/2 


7219 popp| 


724. 6 4 


4 
po 


IE 


17389-1216 | 


7143 639417313 6704 
(7145 3209! 7315 3869' 
22979 931017147 Ot 16 16 7317 0916 

O' 60, 17148 702517318 B05 7490 
| FEM 5136] 


2 nd 7494; 
ed Br17469 © 


[ 19327 3609 
52117339 Grad 
544419350 7844/ 


Eg TH + \S' Q 


7332 Ns 


©900\ 7344 4900 
FIES92 2042" 


366 7889| 


L 7378 $100] 


2300 5281{ 


be » 


7 2500 
7483 9801 
7485 '7104 


7487 ©4409 | 
[7789. 2716 


[751 als 


77505 024 
54736 


- 0516" Eo. 


17528 624 #7 


7937 7388 
489: 


77370 222519545 9 
7371 9396 [7544 
[7 373 6569 7546 
7375: 3744* 
7.377 O9it 175 


7551 6100' 
7553. 3481c 


406417382: 2464 | 


7383: A 


2385: 6836" 
47387: 40257 


7390. &- 4 


7555 on 
7556. 8249- 
7558 5636] 
9560 3025- 
195625 OgI6! 
7563: fowlry 
25 65” 5204} 


754 54 2400] 7968 
PLE 3524 | 7888, 


7 7 
7656 2500 
"7658 001 
"765 7504 


766T 5009] 783 


7663 2516 


902 7655; 0025 
36 | 7666" 7536 [78 
2 | 7668: 5049 


| | 7670, 2564 | 


f "9283 f797%" 0081 0081 15 
60! 17673" 74 1508! 


[ 7675. $ (434 
17677, 644 
7679" 01691 
7680' 7696 
2682 225 
#7684. Ll 


' 7686* 0289 | 
4 269k 7624 | 


pets 


Nb 595k 


17536% 


810 821, + 


7929" 9264] 
7731 5849 
7733-4436 


-773 $-2025] 
ME 6 9616] 


7738" « $54 


IE [7567 2601: 


17942 The" as 2401] 


Wy © 


7834. 0201 
7835 7904 
37 5009 
7839. 3316 
841 Toa5 


42 $736 
7544 '6449 


7903 2Too0 
7904 9881} 
7906. 7664 
{7908 5449 | 
7910 3236 ; 


——_————— — 


7912 To25| 
7913 $816 | 
'7915 6689] 


\ Pag. 26.| 


7832 2500 | 


_ 


— 


—_— 


4\ 7917 4404 | 


[17919 2201 


= oi 


From 


$525: 2 t ON [33 


22; 26 [8137- TTL 


6144} 20G 


$44 Ar 


3329 6500 


T Fo or 
52 72p4c 
HER, $654. 509) 


[85581 308 


IN (YA $732 


9: £099; 8836 000 


»w_ 


5.1481 (9952 
667: 6100: 


— WT 


740018873" 6400 
| 19875: $241 9oat 944 
\ 9684 438% 40$449066- 848. 
691 $3281 $79 29999908, 7529 
; 2990 88x 


9 89K 


18366 20 
I rt 96 


537 $803 Joaz$g00t 
7604 19048 = 
$42. 640919030 7 

618556: 443 444 36; Ci $216|9072 '60I6: 60r6' 
$825. 6") 
26 is 5% 263610597 25ZE\% 2036 40936: 


60H rg 7a JIE 
«| 7960 5921 wy: pho $307 


ab lBas og? 

0469040 2064 
8552. 928; 19942 1081 1081: 
$854 $195 


8856 69321 lpagy: 9121: 


B 8 
Ho 374419947. $144 
AT 


\ 9396 


18364 22259 053 5225 
9055-4256, 
2057-3209 
569-0724 19059 2324. 
4 756219061. 2361 


| 2653 0400} 


25 


_—_ 


456919049 7 


2934 934 50925 
9038 3049 


*Dr00' 


1 


$294 


9a7o 6576 


9072 3625. 


15 050 


6: 2761. ET EH 5x $362 ary 27 4 3761 = 
: 0624] 3157 70249339 34.24 08: 622498896. 2624 9024 | 
$489 FSp> 1689: Sas 40D $720 48 p88y8; 14894 9087 8c89 
$8342 995 95 61 $524 $736 }3719:355643900- 0356}9o89 7156 | 
« [22405209 FEET $ue TOnFns $90x- 9225 yogr 6225 
1$346 $496] $590 3696 la 0896 [$903 $0961 909 $296 | 
$4769] $532 2169þ$717:95W0-j3905 6960} 9095 4369 
? 235 3084 $524:0644þ$719-2244 f$907 534419097 3444 
þ| 799 Eb [239 LZIEÞ $535, 9125 þ$727 6925 8909 472xf 9099 2521 
40: 799% 3608 Bapecu 601 3537: 76c dpS723: 3: 56058921. 3600|91 07 1600 
41\ 799%, 1491 |5274:; [8 7881 [8539:; ohefs d725; 429x [8913 248119105 0681. 
42\ 7995, 9364 Sa 764 8 6448543 -4546f$737 2966} r5 1364} 9104. 9764. 
7007 7; 3177. 5 23359 4449 8543 :3049 8729 'x649}89 1.7 0249} 9106 8849. 
$136 [84 79. 2179-3936] $367; 2736 LO þ9731 336/89 r$ $136 f9108 7936 
025. 818420 F636 169578 | 5732 4 $920- $025] 91 10. 502c 9025 
$184:0r B922 EgTI6f 91#6116 
- Babs fa $924 5309 91245209 
(3a $552 $504 SE $r19s/ $926 97649 16\4304 
ky gopnt $748 3501 $939 3661 #118 3401 


' 


- % v. £ ab; 3. 
A Aa =, Y 


— _- .  ——— —— 


Numer! integri cum ſuis Quadratis. 
| has $95. hl ” Wh 
50|8010 2500 $372 2500 3556 2500 
518012 0401 8374 080x 8555 1001 

i $013 $304 $193 8704, $375 9104 | $559 9504 

8015 6209 8195 6809 8377 7409 $8561 8009 
$017 4116|$197 4916|5379 5715 |8563 6516 
80192025 (8199 3025 8381 4025 8565 5025 
'$8020 9936 ($201 1136 8383 2336} $567 3536 
$022 7849 $202 9249,8385 0649; $569 2049 
$024 5764 |8204 7364 |$ 386 8964. | 8571 0564 
8026 3681|8206 5481. |5388 7281|8572 9081 
$028 1600 |8208 $6006|5390 5600 
8029 952118210 172x|9392 3921 js 
$031 7444 |3211 9844|5394 2244 | 
8033 5369 |8213 7969 |5396 0569558 
8035 3296 8215 6096 $397 8896 
$037 1225| $217 4225|5399 7225 
8038 9156| 8219 2356 840x 555618 
8040 7089 [$221 0489 8403 388g 
$04.2 5024 | $222 862 4 | 8405 2224. 

$224 676r\8407 0561 
$226 4900 | $408 8900 


Pag. 27. 
_ 5 | 
9120 -» id 
9122 I601 
9124 0704 
9125 9809 
9127 8916 


— — 


9129'8025 
9131 7136 
9133 9249! 
9135 5304| 
9137 4451 
9139 3600 
91412721; 
9143 1544 
9145 0969 
L207 0090! 
9148 9225 
9154 $356 
9152 7459 
9154 6024 
9156 5761 
9158 4900 


CO *— no OO a 


O Ow 934» 

374.2 2500 
8744 1201 
8745 9904 
$747 8609 
$749 7316 
8751 6025 | 
$753 4736 
$755 3449 | 8943 4849 
3757 2164 | 8945 3764 
$759 o881|8 
8760 9600 
8762 8321 
[5764 7044 
$766 5769 
$768 4496 
8770 3225 
8772 1956 
8774 0689 
$775 9424 
$777 8161 
8779 6900 


94. 


— 


8190 2.500 
8192 O601 


8930 2500 
3932 1401) 
$934 0304 
3935 9209 
$937 $116 


8939 7025 
894.1 5936 


8964. 3224 
8966 1961 


8 968 09900 


18044 2961 
8946 9900 


g 
87 


8047 8841 
8 049 6784 
8051 4729 


8055 0625 
8056'8576 
8058 6529 


$062 2441 
8064. O4:00 
$065 8361 
8067 6324. 


8071 2256 
8073 0225 


!$076 6169 


$078 4144 
8080 2121 
d nmmrmnens 


18082 0100 


8085 0064. 
8087 4049 


8053.2676 


8060 4434 . 


$069 428 9| 


8228 3041,8410 7241 


$2301184 
82319329 


8235 5625 
8237 3776 
8239 1929 
$24.1 0084. 


8244 6400 
$246 4561 
8248 2724. 
8250 088g 
8251 9056 
8253 7225 


| 


$6 i8074 $196 8255 5396 
8257 3569 


$259 1744 
8260 9921 


808 3 $0$x 


$262 8100 
8264, 6281 
$266 4464. 


[8089 2036| 


8091 0025: 
$092 $016 
8094 6009 
8096 4004. 


8270 0836 | 


$271 9025| 
8273 7216 
8275 5409 


$277 3604 | 


$098 2001 


8279 1801 


8233 7476 


|8412 5584 {5 
8414 3929|$ 
8416 2276 | 86 


8418 0625 
$419 8976 
[5421 7329 


8427 2400 
| $429 0761 
430 9124. 
(84.32 7489 
24529 
84.36 4225 
84.38 2596 
$440 0969 
$441 9344 
54437721 
8445 6100 


$447 4481 
$8449 2864 


$268 264.9 |8 
84529636 


9 


84.60 3204. 
3462 1601 | 


451 1249 


$454 8025 
8456 6416 


84.58 4809 


8423 5684 : © 
$242 9241 (8425 4041' 
( | 8611 $400 


| 


$595: 1441 


| 96 
| 8606 2729 


8613 6961 
| $615 5524 
8617 408g 
8619 2656 
8621 I225 
$622 9796 
| 8624 8369 
8626 6944 


$630 4100 
$632 2681 
($634 1264 
$8635 9849 
$637 8436 
8639 7025 
8641 5616 
$643 4209 


8645 2804 
$647 1401 


8628 552 | 


18751 5641 
$783 4334 


| 3785 3:29 


796 5641 
8798 4400 
' 8800 ZIGI 
| 8802 1924 
$804 0689 
$805 9456 
8807 $225 


'8811 5769 
8813 4544 
$815 3321 
8817 2100 
8819 0881 
8829 9664. 
8822 8449 
$324 7236 
8826 6025 
8828 4516 
$830 3609 
8832 2404 


38834 1201 


| 


8809 6996 | 


8969 9841 
8971 $784. 
8973 7729 
8975 6676 


8977 562k 
8979 4576 


8981 3529 


8983 2484 


3935 1441 


9002 2144 


9011 7049. 


9004 1121 


———— ——— 


9006 O100 
9007 9081 
9009 8064 


9013 6036 


9015 5025 
9017 4OI6 


9019 3009. 


9021 2004 
9023 IOO1T 


9160 4041 
9162 3184. 
9164 2329 
9166 1476 
9168 0525 
9I6g 9779 
9171 8929 
9173 8084. 
9175 7241 
9177 6400 
9179 5F61 
0181 4724 


9183 3889 


9185 3056 
9187 2225 


9191 0569 
9192 9744 
9194 8921 
9196 8100 
9198 7281 
9200 6464. 
9202 5649 
224 423 
| 9206 4025 
9208 3216 
9211 0409 


9211 4801 


er 


th 
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| 


9189 1396|. 


92II 2604 | 


| 


et. 


[eag. 28. 400 whole Numbers, and their Squares, 


— 


— 


_ '" Oboe | 97. ks 99.» |} In this Table, To find the Square 
00] 521 5 9900| 9409 0000|9604 0000 b9g8or 0000 Fo of any Whole Number leſs than 
OIl9217 929119410 9401 9605 9601 9802 980x | Ten Thouſand. 
0219219 8404|9412 8804 |9607 9204 [9804 9604 | 3, To find the Side of 4ny Square 
03192217609 [9414 8209|9609 $509 [9506 9409 } gy mberleſs than 100 Millions 
9223 6381619486 7616|9611 8416 [9808 9216] 
5|9225 6025|9418 7025|9613 $025|9810 9025 Imitatetheſe following Examples. 
6|9227 523619420 6436|}9615 7636 9912 $836 7 defite con damace of 9738; Thar 
9229 4449 [9422 5849|9617 7249 [9814 8649 |is, of 9700 and 38, (For ſoevery 
9231 3664 [9424 5264|9619 6864 9916. 8464 | Side in this Table is partedinto two 
9233 2881 $426 46819621 6481 [9818 $231 Portions,) A Column bearing 97. . 
| 9235 2100 94.28 4100|9623 6100 9820 8100 onthe head of it, is found only in 
19237 132119430 3521|9625 57219322 7921 | this28, Page, and another in the 29. 
| | 2 29449627 5344 19324 In the Margin of this 28, pag. I find 
9239 05441943 94419 7 234419924 7744 - . ' 
9240 976919434 2369|9629 4969|9826 7569 | 39, A right Line running from this 
-9242 $996|94.36 1796|9631 4596|9328 7396 OE REED 
—[————— T2 ocne tilts wcac £6 number 94028004 4. 1s 
9244 822519438 12251 9633 pet 4 i es 94828644. is the. Square of 9738. 
16" 9246 745919449 0656| 9635 395919932 7050 |" "ur the Square of 0756. i 
| | $9 [9334 688 ; the Square of 9756 is not 
1719248 6689 [9442 008919637 34%9 19234 ©99 | foandin this pag, becauſe 56 is more 
13! 9250 5924 |9443 9524 |9639 3124|9836 6724 |, h . 
**1 pa 2 6<4; |an 49. Inthe margin of pag,29, I 
19 [9252 5162 |9445 89611964 276119535 6561 [5.4 56. A right line, running from 
120 9254 44909447 5 00|9 64.3 2400 2440 6400 | this 56, ſheweth you the number 
21 9256 3641 [9449 7541|9645 294119842 6241 | 4c179536, inthe column on whofe 
122. 9258 2884 9451 7284. | 964.7 1684 |9844. 6 084 top ſtands 97.. This 95179536 is 
23| 9260 212919453 6729| 9649 1329 [9346 5929 | theSquare of 9756, 
124 | 9262 137619455 6176|965k 0976 9348 $776 Thus in P. 24, Jou ſee 67551961 
.25|9264. 0625 9457 5625 9653 062519850 5625 inthe right Line running from the 
26|9265 987619459 5076] 9655 0276|9852 5476 | Marg.19, tothe column whoſe Ver- 
27| 9267 9129|946x 45291] 9636 9929 9854 5329 tical is $2,. Then lay, 67551961 Is 
28| 9269 $384 [9463 3984 |9658 9584 |9856 5184 | the Square bf 8219, And foll find 
|22| 9271 7641 19465 344119660 9241 9853 5041 200 00gS to be y_ 4 of 
| | ilingany "4 5 4000! 9410. LN PAg. 9. you nave 708092 1 
39] 9273 690019467 Me 9662 8900 = 47 w- the Square of 2661. Andinpagp, 2, 
3L| 9275 6161|9469 2361| 9664 $561|. 9862 4761 
32] 9277 5424|9472 1824|9666 $224| 9864 4624 ge 675684 oy of 3. 
33] 9279 468919473 1289] 9668 7589 29566 4489 Square 0 i ok 
 [34|9281 395619475 0756| 9670 755619868 4356 | © That Fir opening, in Pag. 2. & Pag.3, 
,-- 9283 33259477 0225]19672 7225|9870 4225 | conrains EO? Numbers leſs than 4 


.36| 9285 2496] 9478 9696|9674 6896} 9872 4096 | Million, and all Sides leſs than 1000. And 
137| 9287 1769] 9480 9169| 9676 6569 | 9874 3969 the frſt Column of thofe two Pages [ 2 and 


' 3) hath the Square of every Number leſ 
38| 9289 1044 | 9482 8644 |9678 62449876 3844 HG, Thar is to fay, It hath all 


-39 | 9291 0321 9484 8121 9680 59219878. 3721 | fquare numbers lefs than xoooo.Wherfore 


—— theSquare number 62821476 being given, | 
40! 9292 9600. 9486 7600| 9682 5600| 9880 3600 | ang {ts Side being CO ou ey ent off 
#5 9294 $881|9488 70$1 | 9684. 5281 |9882 3431 | the twolaſt Figures [ 76 ] and may find 


42| 9296 8164 | 9490 6564 | 9686 4.964 9884 3364 | all the reſt of the Figures in that F7rſt 
143|\9298 74499492 6ddp| 9688 46499886 3249 | 9797"e 3 ws, . 
44-9300 6736/9494 5Y$| 9690 4336|9888 3x36 | 7:2: 5215 ne Square of 7 and more, 


— | —— | Pag. 3.6282 1s the Square of 7 
4519302 6025|9496 5 f2 519092 4025 9890 3025 Pag. 3. 628214. is the Square o Ky 
(45 | 9304 5316| 9498 4516#9694 3716|9892 2916 | m,who 


*= | This ſends youto ſeek a Col h 
47| 93064609 | 9500 4909 9696 3409 9894 2809 | head bears 0 with is in Peg. 22.00d 3 
48 9308 3904| 9502 3Jos | 9698 3 104 [9896 2704 | In Pag. 22. you may find the entire num- 


[49 (9310 320x| 9504. 3001| 9700 28x l9898 2601 | Pr 62821476. to be the Square of 7926. 


— 


ASH 


BL a... A 
"8s. 
. 


—. 


400 Numeri integri cum ſuis Quadratis. Pag. 29. 


Rm 
964 | 97 | 989 99. | 


_ *M — — This tableof Sides and Squares ma 
50[9312 2500| 9505 2500, 9702 2500 | 9990 2500, he continued by Addition of all the Od 


5119314 1801|9508 2001| 9704 2201 9902 240I |numbers greater than 19 997. Thus. 
5219316 1104|9510 1504; 9706 1994 9904 2304. 
5319318 0409|9512 1009 9708 1609 | 9905 2209| 
54|9319 971619514 0516|9710 1316; 


| 


When the 


difference of | Sides. | Squares, 
9908 2116} two Sides is 


s @ 


= 9999 | ae" 
5519321 9025|9516 0225|9712 1025 |9910 2025| = Us, | 
5619323 $336|9517 9536 [9714 0736|9912 1936] on other | 2992 | 100000000 


$719325 794919519 $9 4 9716 0449 [9914 = —- n 10001 | 100020001 
5819327 69649521 $564|9718 0164| 9916 x764} the ſum of | 20003 


SRO | &c, Kc 


60 9331 5600 9525 TEAR 96090|9920 I6c0o 
GI 9333 492119527 7121|9723 932119922 1521| If it be continued to the Square of 
62 9335 4244|9529 664419 9725 9044 9924. I444. 100000, it may be printed like the fore- 


Table. E may have-fix 
6319337 3569|9531 6169|9727 876g [9926 1369|Endne; then 300 pages will Bold good 
6419339 2396 9533 5696 9729 $4.96 9928 1296 | Squares. And fo the whole Table of 100 
— , —— | 


F1 
head I het. A... 
v3 ” 


| Progr nprs end in 
6519341 2225|9535 52259731 $225|9930 1225 | Tk of Jp leaves not an ict ack. 
6619343 155619537 4750 9733 74S 9932 1150| pur wit uch a Book, the numbers 
0219345 0889 9539 4289 19735 7689 | 9934 1089 [in thete 29 Pages _— wo; obey of. 
6819347. 0224|9541 3524 ;9737 742419936 1024 |, 1. 79777& mnt uare of any whole num- 
69 9348 9561 =” 3361 92739 7161 |993$ 0961 her lefs than too f thoxſand. Thws, 
7019350 8900[9545 2900 [9741 6900|9940 0900 © ga,Þ » __ © 470 
17119352 8241[9547 2441 19743 6641 | 9942 0841  B 2 99490] 94700| 
7219354 7534 [9549 19849745 5384 9944 0784 ci az 28 
7319356 6929|9551 15299747 612919946 0729 D 7 
7419355 6276|9553_1076 1076 |9749 58 587619945 0676] E| 41 — | nat 
75|9360 5625 [9555 062 [9751 5625 |9950 0625 | F | 89640 3600 |89 6809 0000 
176 930 2 4976|9557 217619753 5376|9952 0576| G | 89682 280g |89 6922 6436 
7719364 432919558 972919755 512919954 9529] - — 


(73]9366 3654 |9560 9284 9757 4884 | 9956 0484 
79 9363 3041 [9562 3841 [9759 4647 [9958 0441 | The given Number: Of 5 figures 


ad. d of A. 
$0|]9370 60 9564 8400 9761 4400 |9960 0400! B | Remainder after ſubſtradt. D from A. 
81]9372 17619566 7961|9763 4161 |9962 0361 | | TheSumot & andB 
8219374 1124 2568 7524|9765 3924 |9964 0324 |F | The Square of B. oo after a Tabular 
8319376 0489|9570 708919767 3689 |9966 0289|G| 
8419377 9856|9572 6656 [9769 3456 9968 0256 


The Sum of E and F.The Square of A 
85] 9379 922519574 6225 9771 322519970 0225 2. Tofind the Side of ax Sqnere namber, 


86|9381 8596|9576 5796 [9773 2795 |9972 0196" prom the endof the given fumber, 
8719383 7969|9578 539 [9775 2769 [9974 0169|Curoff as many pairs of figures as may 


8819385 7344 9580 4944 [9777 2544 [9976 0144 |leave 7 or 8 figures. From theſe ſub- 


| | ſtra& as great a Tabular number as you 
8919387 6 6721 [9582 4521 19779 232119978 0121 Nite the 4 figures of the Side of | 
9019 9389 6100 9584 4100 [9781 2100|9980 o0100|that THNE have, Fe, 


91 9391 5481 |9586 3681 | 9783 1881 [9982 0081 ; 
192]9393 48649588 3264 |9785 1664 |9984 0064] 45 - © 6 
9319395 4249 |9590 2849 |9787 1449|9986 0049] {|& $68: 280g | By 6922 6436 
94| 9397 3 3636 19592 2436 9789 123619988 0036 ;y8 9640 36 | By 680g oo 


SE SE: 


2 994719 47 o C6} 


95] 9399 3025 | 9594 2025 |9791 102519990 0025 41 9209 113 Gans 
96[940x 2416|9596 1616| 6793 08169992 0016 \| 59887] 6 'g406 
9719403 1809|9598 12c9| 9795 06099994. 0009 þ___47 9209] 113 6436 
98| 9405 1204 | 9600 0804 | 9797 040419996 0004 | — ol 0 


(99[9407 0601 19502 0401] 9799 020119998 009k Om TTY CO 
F; 


- © tn re 


| Par, 139... . Terminationes five Poſteriores not# Quadratorum Numerorum. _ 
 Omnis Q#adrati numeri Nota =—_ eſto, r, 4,5,6 6. vel 9g. | 
Fofteriere: binas, ternas, quaternas ex ibent hzc tria Cribra Synoprica, 
E 10.0 ENT ($5023 ID IRIESISIISEETSYS 
_ =] buy "WE © <> Q). SQ. HQ) &: Gagaa © © 
"A > . © © 0 || 2 & © © & 00 ''06 09 00 © 00 05 0 © 0 60000 
*",=9 ,: SS [.. S&: mu SS © Sons: 3 Py 
I*t2 + + - S > CENTS SICIEITTE: Nh 
| SE] ama to||RE| Aa ta Sata3"d Fate? 
"$10.0.0_ ollDEiGoGod Go. ao 465300... 
2 1044 Endings of Square Numbers in 4 Figures. *. ,, © 
O 090\0.1,2.344.5.6.7,8,9,2410 2 4:6 8 1496|. 13. 5 TEE 
041.2.3-415:6.7.8.9001 0. 2::4 6 8 244] 2 5ooſo 2. 4' 6:58 [756 
'O -& --i&- 76 '$ ſ00g]0.1,2.3-4.5:6.7 $ 9,249) I 13.5 7 9 9y04Þole2 3:4 5-6.5.8.9 761 
0.1.2+3.4:3.6 .8.9]009/'0. 2. '4 6.8 25610 2: 4 9 $:i516]-1 .3 25 9 9 764 
O 21:4 "6. $4016]. I 3 5 -7.. 92641012 3:4.5.6.7.8.9 521j0.14243:4.5-9.7.8+9.769 
I | #00 7: $0240 2 14.6 8 276, N...3 $5 7. $8: 1; 3 5: 7 
0.1 2.345 6 7.8. 91025} 0.1.73, 4+5-6,7.8.9.2 x0. 142.3.4.5.6.7.8.9 529f0 2 4+ 6 8 1784 
0: 2" "0 08 036], 1.3 5 7 9294 1 3 5 7 9536] 1 3-45 7. 9,796 
0.1.2. 3-4 54G, 78-9, 04.1 Pae2,3-4.5:6-7.B 9239]o 2.4 6 8 544-1.2.3-4.5.6.7.8.9.801. 
BY as 7 91044 3.5.7, 9296] 1 3 5 7 9554Þ 2 4 6 8 84] 
0,1.2.'3;4:5,6. 7-8.9,945 o 2:4 6 8 [304J0.1.2.3.4.5 6.7.8.9 56110. 1.2.3.445-6.7.8.9 $c9| 
I ' 4:15 7 9/956]: I 3 5 7 9316jÞ 2 4 6 8 j564jo 2 4 6 8 $16 
0 A I, es. 106; $19.1.2.3.4.5-6.7.8.9 32110-1.2.3.4:5-6.7-8.9 569} BR S5, OR 9 82 
1 {5g 96 Dd -2 4. 6 $ 5790 2 4 6 8 $236 
0 24. 6..8-\o8gſo. 2 4 6 8 13360 2 4.6 3 (596) 1 3 5.7 93,4 
CeI.2 3.4.5:0.7.8,9089]'.1 3.5.7 913441 1 3 5 7 9600fo, 1.2-3+4c5:6.7-3.9 $49 
oO 2-i4 6-'8*og6[0 2 4 6 8 [356101.2.3.4-5.6.7.8.9601] 1 3 57 9856 
0. 23: 4.9. 0 1000,1,2.3 4 5.6.7.8.9361 33-2 9 604j0 $ 4-6-3 1364. 
x :3::5:. 7-904 1 3.5 7 91364 0.1. 2.3+4-5.6.7.8.9609 +4 $0 9876 
oO 2 4 6: 8” |i16þ0,1,2, «3-4+5:6+7.8 93369] I 3 5 7 96160.1.2:3.4.546.7.89,881 
0.1.2.3:4.5 6+ 7.8.9,121) I 3 5'7 93760 2 .4 6 8.1624o 2 4 6 5. [98g 
1i3 5 7 9124jo 2'4 6 8 peg 5 625ÞP- 1-2+3+4+5-6+7.8:9889 
0.1.2.3::5.6.7.8.9 129 1-2 ST. 2 BD 0 9 636|0 2 4 6 $8 i896 
1 108 RD 3 4 6 | {00 We 3-4-5675 I CEN - $. £03 go | 
oO 2. 4 6, 8 |14410.1.2.3.4.5.6.7.3.9401j 2 4 6 8 '6cgll 1 3 5 7 9,904 | 
x 0 ”7 9,156 - 8-1 & * 6 8 1464.1 hand <243:4+5.6.768. 9 64910 2 4 8 \916 | 
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Here the longer Axis of the Elleip 
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PLAIN. 
TRIGONOMETRY, 


N this Treatiſe beſ ide the Symbols, R. IG> ,f.5.T.r.V.v. for the Radius, 


=O ne, Secant, Co-ſecant, Ti angent, Co-tangent, Verſed Sine of the 
its Co mplement,) and thoſe commonly received, OTE =) 


xl pr ma uſe of theſe o_ * 
T, uian wr, 

th. Equine b | 

_— Triangle. Lott hFS HA 

. SS. icular. 
j] . Parallel. Si UE Ee 
QLL, Angle. Angles. hp | oF 
C. Right Angle. | 


Zcr. Sum of. the Legs: - III OE 
Xcr. Difference of the k 
| ZLL. Sumof the Two Angles; 

| KLL. Difference of the. Tivo: les. 'r te. * 14 
= (in the ans 45A Leg. Hypothenuſe. bis 


| Chordo or Ge 2, isA Right Line, j joining the extremities of an drex L as A C 
A. Is the Chord of the Arcs AB C, ADG..... | 
"A Right ' St X which is alſo ſingly called : A Sire 1s a Right Line draw. PRA one 
end of an Arc, $0 ye ndicular to the a picky throngh the other end: or it 
is half the Chord of twice the Arc. AE is the Right Sipe . -; the Arcs AB, AD. 
The Radius vr Sine of 90 degrees, i Is called the. whole Sine, and i is the greateſt of 
Fn Sines ;- for the Sine of an Arc greater, than | a Quadrant, 1 is leſs than the Ra- 
APerſed Sine, , called by the Ancients a Dart ( ſagitta) ts the Segm ent. « the 


Radius, between the' Arc"and. its Right Sine.. 'EB is the Verſed Sine of the 
AB, and ED of the fre AD. 


EE A The 


Plain Tri gonometry. 


The Secant of an Are, is a Right Line, drawn from the Center through © one 
end of the Arc, till it meet with the Tanger, z. e. a Right Line touching the Circle 
at the neareſt end of that Diartietef whith cuts the other end of the Arc. FM is 
the Secant, and BM the Target of the Are AB, brof AD. 

The ge = of an yy from a Quadrant , whether it be greater or leſs, is 
call'd t ment of-that. Arc. GA is the Complemm of 'the Mcs AB, AD; 


and H et je Sine. of tltkt CotpleMent 5 @ 1 the 7 igfnt of the Cbmplement ; TM 
the EN of the Complement : Or as the Engl glſþ uſe to call them, HA i Is the Co- 
fine of the Arc AB; GI the Co-rangent; FE the Co- ecant. 
.-Tte Uiſſerence. of ail Are ffon 4beniizirets, is ralted its [7 
That patoof the Radins, which is'betwixt the .Geiter afjd its Riy _ is 
equal to the Eo-(m. FEaHA1 und FOis equat t6 the Co-fire of the-4rc: 8. 
If an Arc be greater or leſſer than a Quatiraht 3 tlie Sui of differetite, a 
dingly, of the Radius and Co-ſine 1s equal to the —— Sine, F D "_ HA= 
and FR—HA=EB.. | = | 


Of making the Tables if Natural Sines, Tangents and Secants. 


N a Triangle are6 parts, 5. e. 3 Sides, and ; Ants: of thetk 6, any 3 being 
grew xg the 3 Angles of a Plain Triangle! the 5 Vtti6r partsmay be thereby 
found; \ ſuppoling the Radix divided into any nufhber of equal parts, we know 
how many 0 thoſe parts, are in the Choraly Slay I ind ow Stent of any Arc 
ropolſ 
, Prolomy, with the Ancients, divided the Diameter Into' 120 patts, which num- 
ber was choſen by reaſon. of its many- n6t parcs. Bib becaufe'in this diviſion, 
many Chords had_Frdftionsi anndxt, «9d; thany were Bord Roots,- which created 
much trouble in Calculation ; therefore later Mathematicians have divided the 
Diameter into many more parts, that in calculation the Reſidual Fraltions may 
be ſafely negleCted. Megiomontanw, and others, (ſince the Arabians brought in 
the uſe + Sines inſtedd ? Chords,) divide the Radius into 10000, &c. (adding 
as many Ciphers as ocþ agders the Calculation much more 


—_— 


eaſy, by means of D Te che © prod inſtead of Sexageſimal and 
Vulgar, and for that qhe Rad RD ſt Te WY \ many Progiiiive: Di- 


lth 


viſion in the Rule of. þ AF avoided and 


Second or Third Terr 


To W in caſe it- be the 


The Method of &r: ' as bords, Is newn bY.jf 1 4 5 Vogiomontanu, Rhe- 
ricus, Copernicus, and] 4 my X caKing} up of 1? able Bznes and T angents 
is ſhewa by Rheticus , — Piilfewus 


t Felibrind) Cade Cad 


op oa 


jc and Snellius : as 
Re nd Ty ft, | 


"oe R——_—— _—_ 


follows. 
' 1. AE theSineof% B EIVED, | 
FAgqzAEq+F ;N : th - 


, or y/: R9 


—$4; =. 
2+ A EtheSine of " rc bein given 'to firid BN th Sine of half the Arc. 
FE is known ( per xd conſequ py eynyoh 'Eq+EBq:=AB; 


and 5 AB = BN. Vt; $q—V q: —=$+ 


3. BN the Sieof any Arc being giv dA the Size of twice the Arc. 
FN the Co-ſine is known (per 1) ts BN'is = 4 ABE. Therefore FB.FN:: 
AB.AE. i6.R.23; 30. JE 5} ics the 20s. 


4. BO andxP, the Sines of 2 Ares 8 D, x & being given, to find x9 the S3e 


of- Ihe Sit of the #6); 

The Co-ſines F O, FP yore known but Fe LAs 80. Þ+; 6d AYP 
"bs ek, then arg. 
Hh: y WR ner þ 'L, ind bi 


(OPUHZ ApUE ab 
[36h - es Coiitis; Arai F pier rode 


x - => $f abd8Þ >= 4þ 
its Go-fi 5 21G 64 thi Site of 
Thi4ehq=bby =bteqþebq; Therefore, 3 zh; =beq; and gbxy/; =be; 
2nd hug hxy/3 LIE ke Oh ite of an +5 ell thas 36 Degrees, adding 
+/3 x Sine of the defeCtt, makes the Sine of an Arc, as much exceeding, 30* . There- 
fore; if theSities of all 4rcslels than 30*, be kti6wh + the teſt as far as 60? , may 
be had by one Addhtion.; a atlon utts vs. 


da. 
=: 


6.4 m 


CR — —_—_ 


Plain Tr igonometty. 


6. A gbf=A>beb, but £ bf = gFL=300; therefore Lhbe = 30*®. 


And ſyppoting A Circle ON the Center g deſcrib'd through beb; he the Chord 
- 6@* Wall bo the R 19S, Therefore rb bg =Kb: 5. . the Sine ond of 
Arc b D leſs than60?, adding the Sine of the Defect Þ makes K h the Sire of 


an Arc ſo much og Nas 60*: Conſequently the Sines of all Arts leſs than &0* 
being known, the. reſt to 90* may be found by one Addition. For inſtance, the 
_- Ex45 I Ghord of 60% and 
TheR $ IS equal to the Ghor 60" 54 4R=830" theri 2 
known the Sines df the halves 15* 7” $30; 3% z45%. 1 *3.32', 30”. 56', T ul 32 
go”, 1 4&1 3”, 45” "7's , 44 330”, $3.3 0”, g6”, | wat 1' 445", 28” "_ $0", 5 wh 
44" 41” 45". So that by 13 Divihons, we corne to vines which have the lathe 
- bl oportion as their Ares z for the laſt Sine fave one, is double of the laſt 
ſenſe as one Arc isdouble of the.other. But 1$oo x 1'=40* = _ 
ered wor 2 3's 45%", '/«000n 1300. 2048:: Arc 32”, 4 "Lg $*, $”, Are 1' 
+ "oo 53 , z4 IL I 
| "And thus by a Biſetion of Arcs, the Sine of one Minute being had 
(by 34) is found the Sine of 2', then (by 4th) the Sine of 3', and ſo to 30®, Then 
by th) to 60*, and (by 6th) the reſt to go?. 
elibrand and Vieta find the Sities by the-Amily/7; of Aiigular Seftions ;, inſtead 

of which Piciſczs and others uſe the Rule of falſe. 

Having the Sines, we may find the T ingots and Secartts by the following Pro- 

rtions. 
PFE. FB: EA. BM, and FE. FB:: FA: EM. and BM. BF: :FG.GlI. 4.c. E. 
R:S.T, and x. R: R./,and T.R: yy: | 


LUBMMA. 1, 


EB.BN :: AB. FB: (CAB) BN.) FB, 76. v.$4 Ate: $#+ &rc.*R, and 
therefore #VR 2= 4 4 Art. 


LEMMA It. 


»RvSZ9 Arc For draw wr LP B, th: Pr =FE+(Ev)LEB=1ED. 
but 7xFB= FNg.' | wah 


LEMMA I. 


The T angents of 2 Arcs A, B, are reci eciprocall epm—— to their Co-tax- 
: genes, | For T,A.R:t Rigg As and T; B.R::R.z7,B. Therefore T,Axr, A 
@RxR=T;BerB; Therefore Ty. deal :7, B.rA. 
BE os L'E-MAM2 Iv. 


The Co-ſi nes of 2 Arcs A, B, are reciprocally proportional to their a wal For 
 £zA.Ri:R pa. Andz, 8. R:: RAP. Therefore Z, AZ, B:: B.A 


Plain and eakeric Frigonometry, 7 .are. : uſually poſolved into + f — 
Theorems, calld Axio... 


the « rnd 4X10 Mm. 


e be made the bs 


_ divs cle the oy. fe i of Apgley and 
the orhet Lep "fill 'be he” "Yy as the Hypoth 
Radius, the 2 Legs will be-Sit 


te W ES; 3 'as Is nhanifeſt by bs 
following Figure. Mi 


In the followin Proportions 1 Fong ha, 2, TR being eſtitnated i in parts 


of any —— or example in _ of the Table are proportional to fave 
; elves 


— — —  —— ENT 
Aa. 


4 ' Plam Trigonometry. | 
Be - 
- ſelves reckon'd according to any other meaſure; ſo AB 
\ reckon'd as Radius of we 100coo, is to BE Tangent of 
- .the Angle A 30*, of Tabular parts 57735 :: ſo the _ 
AB, of” 213 feet to BE | 123 feet almoſt. © 
Note alſo, that becauſe few Books have Tables of 
rithmic Secants, I have declined their uſe forthe moſt part, 
which hadI admitted, I _ ealily have varied the fol- 
| lowing proportions both of Plain and Spheric Trigonome- 
many other ways, as Clavizs has done. - But I have re- 
garded the giving not, ſo nnich a multitude, as of one good Solution to each caſe ; 
and ſuch I count that proportion to be, which has the Radius in the firſt place, 
for which end I have given an inftance or Two of the Secants. _:- : 
.Ina Right-angled Triangle, ove Acute Angle is the Reſidue of the other Acnte 
_ to go?, conſequently one known, the other is known : And 'inanObli 
Angled Triangle, Two Angles being known, the Third is alfo- Ar as being 
the- ——— or Reſidue of the Sum of the other 2 to _ DK 


Tl be Seven Caſes of Right Angled Triangle 


See the laſt i oy 
Figure. Given | Requir' d] Proportions _  _ 1giv.|req. 
| AB. L| BE  R.AB::T,A.BE I 
'- AB.LL| AE "a E.AB::R.AE 5 ml 
| © or; R.AB::f,A. = 7 
AB.AE|] LL "\&E: R: ARSE . (ek. [ i 
| | AE.R: : AB. S.E then? 4 i 
AAS BE - R.T,A:: AB.BE. SF © [cb ; | 
or /:AE--AB: <AE—AB:=BE| | | 
AB. BE £L  [AB.BE:;R:T, A cc | LL 
AB. AE 'AB.BE::R. T, Aches | _ , 
ke A-K:;8RAE....:- 1 | >. 
AE U- AB R.-SE::AE.AB Tbii{ ct] 


The Second A X 1 0 M. 


«#40 & og 


| In ay Trinnale- OEA, ' the Sides are pro- 
portional to the 'Sjnes of the oppoſite Angles. 
_ ForOQE.R::BE.S,O,andAE.R::BE.SA. 


Therefore OE. AE: :S,A $,O. ”” 


Note here, that whereas any Arc has the ſame Sine, Tas 

ent , and Securt.; with, its Supplement ; the Angle O is ſo am- 
bi guous: 3.e, Whether 'tis Acute or Obtuſe,cannot be diſcern- 
ed, from the Three things here given, therefore us kind muſt 
be fo 14d from ſome other Circuy ſtaice of the” Queſtion. 


ons jk EV be alſo Topyihen | 


DOG 


= IJ 


_ Cc andif from the 4 Sum of the Legs ED, 


Plain Trigonometry. a 


The Third AXIOM. 


The Snmof the Legs of an Angle D BC, is to the difference of the Legs: : 
the Tangent of half the ſum ang the oppoſite om 
Angles, is to the Tangent of half their diffe- 
rence Dem. producing DB, take BG=BC, and 
and divide DG-equally inE, and GC inA. 
Therefore BA is' 7 6c, and AE || CD, and 
LABC=43GBC=34ZLL op. Draw BF || DC; 
therefore LFBC=altern LBCD. And if from 
LABC the Sum of the Angles BCD, BDC, 
you take the Leſſer CBF, there will remain 
LABF the = difference of the ſame BCD, 


you take the leſſer Leg BD, the Reſidue E B 
will be the + difference of the Legs. But putting 
AB Radins, AC is the Tatigent of L ABC, 

and AF is Tangent of LABF; therefore Zr, Xcr: Fo Zor 3 Xer 3 E D: p + x 
AG.AF: :)T, ZLLop. T, +X LLop. EIS Ge ILSS 1, 


-BD. BG—BD: Þ 1 + T2T op "TILL MET? 
ter LD, and 27. —AX ALES 


aft, then 5, D.BC:: '3,B, TD; = - 
gn LY HA . ont: = 


CBD, an] the :Logarithiys . of: the Legs CB, BD, ting Seothe af 
a frequent Figure. 


caſe ia Aſtronomy. 

MP "iNho the pram Bis ; ade Radio the Tang of 
5 Degrees, as the us to 

the Tangen.o. the + 5am of GJ, to the Thi nr of tha; 


liffe1 j | 
_ Dem. Draw SH Land = = BD = BY, and [ML 1H, than. BG:: RT, 
LBHG, whence taking £ByH 3; BoB GHG: H.1M::DH. IMs: DG. 
IG:: {by 3d Axiom] _ ZLLop.T,*X LLop. 


The Fourth AXIOM 


..-@ 
Having drawn a Perpendicular from an Angle o** 1 
to its oppoſite Baſe, tlie Baſe CD willbe tothe _ 
Sum of the Legs CG :: difference of the Legs CF, E 
to the difference of the —— of the Baſe : / 
C H. | HK %. E =» \ 


CD.CB-I-BD:: "CB—BD CH. thenzCDJECH=CE. ind 5C D 


— }CH=ED. andthen CB-R::CE-z,C, and BD-R::ED-z ,D. 


This 


PETE 
m 


_ Plain. Ir rigonometry, 


This lait caſe may be better folved by Four other Theorems. For the analyſi $ 
and demonſtration whereof, ſuppoſe m, »; the 

.", © legs of the Angle required; B its Baſe, A and - 

N © A, the Segments of the Baſe made by P, 

a Perpendicu let fall from .another Apgic, 

' whether it within or without the Triangle 

HERES = =M—, Er Br pA 

 mm--nn = B | 
NY 2 ng. Ther cfore-— _ TT; __— A; therefore R. = & the Ange: 


— bus = = 5 3.mn . wm}! nn — BB. Therefore 2 mn. (2m SmmEnx 


Fg > ed fl R =q . % 
4 = >"-4 B.RRtz= ATRTIESL Ang. Therefore'4 an. 


4+ Ang :: BB—x#.$q3 Ang. and £— BB, BB—axi 
g-:Rq Tqis 83:74: Ns. : 


* o 
. , If 
£ 
«- 4 #4 + = 
. 


. 4mm. 24-8: x: o—Ma: Rq. = q t Ang, © or mn. SK: :RgX 


45. a OY IC ITY ud \ 


4 
$ 7 
- "n " 4mw. B+ x: «:B— L::Rg. $9 "Ang. or mn: IVY Ly mn FR 
| Sq 7; Ang, FOR 


f FEA x:Z—B .BJq-X: BL: R ,T9q3 or "Y —B. KETER 
| | GE Te tn war q. T4 ay; 7 : oC, 4 'Y.\ 


= O_o TO - Tr tack _ 
wy —— ; 


DECTLEET FTP $2: 2-—B: wy 744 Mos Nara 3m 7:7: 


3X, —B.:: hl 


ris s Bac, ud thr 
=SUAre o | 
the Surat D Ls fe ob eQuUEnty | $. | 
; #+- nag Tl of #451 "DET 913 CD Cd 3 M7 of NG eſe Jt 5 LO þ 
2 of Tibies,. yakheabi@riork with 2ScBee; or Gilttets line, of 6 

rtional inſtrument ; the firſt Theorem 2 22x. BB—zxx: :R.V:; V 2188 | 
Nd into. 2 Pf 2 MBs a; B-<wiG.: thtab i: K7Vs oo 
MR Br = #1. "hen WJB = rf IV. Friis ont ONT 
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MOMHLE þ Tal dy 


[2 lt. 2 montinlt if 391304 8014802 BOvgHd 
- PF MED <J ; - 100256 TT 323 6 11 mM HU "TP fx Ct « 
. of - by vi, . eta : "1 a3 10 99731 D 2 90: [:3 739 Fang. 
Drs >, Sittf-oilg Io 2303552 offs Oo 5:5) ib 973 « : 
, - ao 


ke -— a+ re 17 | 
1 £4 MET, Ya —_ OOTET 8 1 v5” ABCS gpn-gmm—ny 
[4 4 J; FI TWP. _ _ 7, we, MUS 0 FX 68-2 ——_ 4: Ta rm 1.90, COT. | 2101 
. WE af » C , bs Me Fi 4 
# BEOIM i 1.01 | bs SL ets 6 | He -113 ba ERS pier -FIc E /- —|Y x ” "Ivy 
ns 200080 te , aperna> J TE Re RY EE PP OIIR Þ 79 ROLE Tanabe. 
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- .-  SPWBKEE 
TRIGONOMETRY. 


pheric Triangle is that which is contained between the Arcs of 4 great 


Circles of. the Sphere. 


S 
F x ASpheric Angle is the ſame with the mutual aperture or inclination 
A of the planes of thoſe 2 Circles which conſtitute the Angle; 4 


Aﬀettions of Spheric Triangles. 


| 1. When a Circle falls on another Circle, the Sum of the 2 Angles made there- 
ERS... | | 
"_ vm a Circle croſles a Circle, the Vertical Angles made thereby are mu- 
tuall "Mikey 
", : The greater Angle is oppos'd to the greater ſide. 
| 4+ An iſoſceles Triangle has its 2 Angles at the Baſe mutually equal, and on 
the contrary, if a Triangle -has'2 Angles equal, it has 2 fid: qual. 
" 8. Two Triangles mutually equilateral, are alſo Equi _ _ular one to the 0- 
| ther. | ETD R | | 
. Theſe 5 proprieties, with the 2 next are common to. plain Triangtes, and 


_ . have alike demonſtration. 


"" 6, If there be 2 Triangles, and in each, one Angle and the 2 Sides including 
reſpettively equal ; or if one Side .and the 2 Angles adjacent be ſeverally 
equal ; then the 2 Triangles are equal; for if laid one-upon another, they will 


þ , 7. Two Sides of a Triangleare bigger than one: For the Arcof a great Circle 
is:the ſhorteſt diſtance betwixt 2 points on the Siirface of a Sphere ; as aStreight 
Line is betwixt 2 points in a plain. EY « 
_ * "8. All great circles cut each other uito 2 equal parts ; for their conftmon Seftion 
is a Diameter of the Sphere, and 5 wag the 2 Sections of the Peripherys 


.. 


of. 2 great Circles are at a Semicircles diſtance. | 
- Hence it follows that every Side of a Spheric Triangle, | 
-< Jeſs than a Sendicircle. DB is leſs than the Semicircle "©; 


. — om | 
...9. The Oppoſite Angles at the SeCtions of 2 Citcles are 
equal, LD=£C, for the ſane Plates cortitiite both 
Angles. Fs _ 
| 7 o. In any Spheric Triangle, if the Stini of the Legs of an Angle be > = < 
| (greater, equal, lefs than a) Semicircle, the intern Angle at the Baſe is (accor- 
_ dingly) > =< outward oppolite, 'atid conſequently 'the Suri of the 2 intern 
Angles at the Baſe is >=<\-2_. Dem. If DB-EBAS=<DC, then - 
BAis S=<B C, and therefore £ (C) D>=< LBAC, and LD-+LDAB 
> = <(EBAC+HDAB=)3 JJ - hs __ 
© 171, Coroll. In an Iſoſceles Triangle, if one of the Equal Legs is > = < Qua- 
drant, the Angle at the Baſe. is >= <<... 
12. The Sum of the 3 Sides 6f a Triangle, is leſs than a Circle; for BA<BC 
+ AC. th. DBþ+ DA +BA< DBE-+ DAC. 


* 13. If from the point of n Angle as a Pole, you deſctibe a great Circle, or 
which is the ſame, -if you deſcribe a Circle at the diſtance of go Degrees from 
the point, the Arc of this Citcle intercepted berweeii the Legs of the Angle, is 
the meaſure of the Angle. | | —_ 


B 


14. The 


8. 


$ Pheric Trigomometry. 


_— cx ﬀ 


: © c Gides of any Triangle GH D, conſtitute another Triangle 
11 NT oy -, which we may call ſupplemental to the 
_- +. - &GHD; for the Supplements of the Angles 
../ nll Side of Anxm, are equal to the Sides 

and An oa o the Triangl e GHD. 


4 Den. F Gif points | 5 D as Poles, de- 
Jo 1 {crilie wa on #X) /\ufo-« 0 be 
ws ck, thendis Y i re Ct 3" becauſe is 


the Poleof HG Y, __ x Or pu; jd Pole of GA, 


. therefore mx = AY = Supplement of CA= 
LHGD. my” > Mnadrant = BY , th EE 


a#x == HDG. and'sT —4x 
__ drant=mR:: | en#n= TR = Supple 
- mentef LDHG: - 


Note that the Triangle E »» conſtituted be- 
. tweenthe z next has its 3 Sides and An- 
gles = Adgles and Sides of A GHD, fave 


that the greateſt Side »m: is the Supplement 
of the cceatefs LH, and LE of the Side G DB. 


15- Any Angle of a Triangle with the difference of the ather 2, is <2 _: 
For x» Lamb mn, .t. koi -— in "OF 


—D<2. _s 
thy eq 4 


16. If 2 Tri 
ral ; for becaoſe 
lateral (by 14th) & 
ſed are 


les es are! 


ere quan 
eeral (by m7 
of every Trr 


6.4. 
Sake tos fon the Faie x 


x. Offera AS pen ber the's FR 
S on another Circle, the greateſt is that q 
paſſes through. the. Pole of the Circle , , and the*next 


: fo this, is greater than that which is. farther off. 'For 
It fuppoſ poſe P the Pble of the Circle Cx D, and « the Pole 
F of DPC; then is AD> ABSAESAC; and the 

Arc BaC>BP>BD. 
-* * I9. A'preat Circle afling & through rhe Poles of ans- 
ther great Circle cuts it at Right An ak and on the 
| contrary,If jtcut it arRight Angles, It paſſes throogh 
. irs Poles "ZPBD= _J=PGD =PDB ==AC. 
20. In an Oblique angled Triangle, if the Angles at. the Baſe are like or of 
the ſanſe kind, 5. e. both Acute, or both Obtuſe ; he Perpendicular falls within 
the Triangle, ard the Quadrantal Arc without : But if they be unlike; the Per- 
pendicular falls without, and the Quadrant within. For A E AF has LL E, F &- 
cute, -and the Perpendicular AC falls within, 'and the Quadrant A = without. 
Alſo aBAG has ££ B,G Obtuſe, and the Pery' ndicular AD ithin and the 
Quadrant A @ without, But the d BAE has ZLBE of different kinds, ant the 


dicular A C without, and the I Aw within. ** 
: how LO of Right An 


Perpe 
Moreover by the ſame rf gure*tis 
gled Triapgles "_y be ſolved, wiz, ” 
$0LVTIO vn ol CE £4 


1. TheLegs of the Right Angle are of the ſame kind. with the TI ite An; 1s 


$0 in the 4 BD A, becauſe DAS> Qu vadrant DP, the LDBA>_JDBP. And | 


in ABCA} becauſe AC << Quad ro PC, {EBA<_| CBP.. 

2. If the Legs, (and conſequently the "Agles) are Ie the fame or tifferegt 
kind x the Hypot thenuſe is accordingly < > Quadrant. So'in the Triangles 
"EDA, ECA, the Hypothenuſe AE is < Quadrant, but 1n ABDA, the Hy- 
' Pothehuſe AB is > Quadrant BP. '- 3. If 
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etters thereinz and draw AE,P 
we BABDLEN, and their Co-fines w1 


done or conceiv'd , the 2 firſt Axiorns © 
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of Tpherkc Trigonometr)s 


arts a Bigaipept oat 
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fitted in the Solid OOETI Ls, Then inthe 2 Right Angled Spheric 
Triangles P BA, CC 


181 bis . 4. 44 57h £ 
920i. 3dgifl « 18d9 [liz ob © C.: 


Who TEaiaſig/:Eybithertifes ire No SPODE: 
alnobcP; EBIT ew quarts = AED: 


| D FI SOLES 
Mes __ SIp22i7 0 203 10 67] » Leaar ct 1) TE Rog * #2008] 
"ROO | The Second AXI OM. 


| Then -4 the Baſes are propria to the Tangents of the erties 
« C, « >, 
T 


e 2 Axioms may be as w lint 
gruity with Plain Trigonometry ap 
gled Triangles F DP, EAG. viz.) ; 
i. PF.R:PD.SL(PFD F) B. j.c.Sof Hypothenuſe . R :: Sof Perpendicu- 


reted without the Arc «'e, and their con- 
, by only conſidering the plain Right-an- 


lar. $ of £at-Baſe 
| 2. AE.R- NS, T, <(AEG =)B. 4.e. SofBaſe. 
mn RY of ihe Perpe (ponder. T of 4utthe - , 
F oi FP. ollowing Caſes, | ſuppoſe B 2 
" ons * : Mn. aKight Angled Tr - and its Sides NOTE, 
P.. ' _' QuadrantsBN, BM, AD; ſuppoſe alſo, PE,PF, NGand 
\ & de Quadrants. Then ; is, = TE = BP, and Comple- 
Ta of BA=AM = LADM, .and FE=LFPE 


BE —LBPA, and RET apdfhe Aggies ot 
: A4M;N;E,F right. - 
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2d 10 377 v4 Mot no [15 YRm tt 2.4 out: 'T ous; 07 %. " unaczaf q. _ and gaili 


. \Sfloree, Triganametry, 


he Proportions AWtheu6'Caſs BY Right Angled Tri $7 ay 
Given Iz TL angles, with the Solutions of their Ambiguities. n SV req. nu. 


Þ# ®. SPAMEBDP:E FR thy 14+) kt. R:EBA: 7 1-17 
= PA.= BP.| Sol. 2. a. 

. BA. | Ta.  TPATO2d dx.) #8, R:3BA| cc | |; 
tht ITS : (by Lem. 3d) 7 PA. 7B[Sol. 1. { 
BP.P. | B 6PE.SPN:: WLACE ND: {by 24-4x.) j.e.R.=BP::[þ,c | 3 

P.7B:: by 34 Lee, T,B.7P{Sol.1, | | 
:3 £ 219.9 (2 it _ 
ZESGF :=1 N.. ORR br + 5773 
rs. SB:: TBP\ BA. [Sol. 3; Wh A 
KBP+:SP, SBA) by bl: x p| vo oF 
— Ws. 
SGE.SGF<: TEN. TFD:: TFD.rEXce R.sÞ :: 
TPA. 7 BP| Sof. $» 7 © I OE ESE h ; | 
| SPF.SPD:: :SFE. SDN. 5.6. R. =PA:SP.z Z Bl. Lad lr 
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ral BP]. we BD. EL APA; ROE FED OY Cc b, |< op l 


R ' L Z rY =o 
EVER at the Baſe are 40 I on) 0 the Sins the 
fo les : landncary! Fot. Oy 7 Caſe of dir.) ph part of 
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\& ROPE TERAENE: IE EPEES 


Pn 3 RIA 6 gs ENS AEY .ABA.S LB. MIA co. PAc)zDA As BP, 


-& Spheris Tri Trgnenen). 
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_ $ines of the Baſes are reciprocally proporiical to the i Tangns of the 
Apgles at the Baſe. For (by 24 Ax.) * 
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